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1 Overview  
This   document   provides   informa�on   to   assist   with   the   setup,   installa�on,   and   opera�on   of   the   SHOTOVER   Camera  
Systems   U1   mul�rotor.   This   manual   should   not   be   considered   a   subs�tute   to   a   SHOTOVER   approved   training   
course,   required   before   opera�ng   your   SHOTOVER   U1   System.   

Disclaimer  
Due   to   con�nuous   product   improvement   and   development,   the   SHOTOVER   Camera   Systems   U1   features   and   
opera�on   may   change   at   any   �me   and   without   no�ce.   Before   installing   any   so�ware   updates,   always   read   the  
release   notes,   and   the   latest   version   of   this   manual.   

Please   contact   SHOTOVER   Camera   Systems   for   the   latest   version   of   this   document.  

General   Safety  
● Read   and   understand   all   safety   and   opera�ng   instruc�ons   before   setup,   installa�on   or   opera�on   of   the   system.
● Heed   all   safety   warnings   and   cau�ons   on   the   equipment,   and   those   contained   within   this   manual.
● Do   not   use   accessories   or   a�achments   unless   approved   by   SHOTOVER   Camera   Systems.   Damage   sustained

through   use   of   unsupported   accessories   will   invalidate   the   warranty.
● Do   not   cover   fan   openings   in   the   Ground   Sta�on.
● Do   not   disable   any   safety   features   of   the   system.
● Use   only   factory   specified   replacement   parts.
● Follow   sta�c   control   procedures   when   in   proximity   of   an   exposed   circuit   board.
● Follow   proper   engineering   prac�ces.
● Ensure   proper   power   and   grounding   of   the   system.
● Replace   any   fuses   or   circuit   breakers   only   with   factory   specified   type   to   avoid   fire   hazard,   and   poten�al

damage   to   the   system.
● Route   all   system   cabling   in   such   a   way   as   to   ensure   they   cannot   be   damaged.
● Ensure   all   system   components   are   connected,   and   the   payload   is   fi�ed   and   balanced   correctly   before   powering

on   the   system.
● To   avoid   injury   to   yourself   and   damage   to   the   equipment,   have   the   camera   system   serviced   by   qualified

personnel   only.

Cau�on   No�ces  
Cau�ons   indicate   a   possible   safety   risk   or   a   risk   of   damage   to   the   equipment.  

Cau�ons   are   indicated   throughout   this   manual   on   hazards   that   present   danger   of   damage   to   the  
SHOTOVER   Camera   System   during   a   par�cular   opera�on   or   service.   

Observe   the   following   cau�ons   when   working   with   SHOTOVER   Camera   Systems   equipment.  

Warning   No�ces  
Warnings   indicate   a   possible   safety   risk   or   a   risk   of   injury   to   both   the   operator   and   equipment.  

Warnings   are   indicated   throughout   this   manual   on   hazards   that   present   danger   to   personnel,   and   may  
cause   injury   or   death   if   performed   incorrectly   or   carelessly.   

Observe   the   following   warnings   when   using   or   working   on   SHOTOVER   Camera   Systems   equipment.  
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2 System   Specifica�ons  
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Complete   MIMO   Single   Link   HD   Downlink  
● Gimbal   communica�on
● Camera   communica�on
● 2   x   HD   video   (From   G1   Gimbal)
● POV   camera   HD   Video

Dimensions  
● Height:   894mm
● Width:   979mm   (without   props),

1668.5mm   (with   props)
● Wingspan:   1385mm   (without   props)

2083.5mm   (with   props)

Flight   Time  
●  Up   to   22min   *dependent   on   setup

Power  
● 500   Amps   Max   Draw   (at   44V)

Maximum   Ba�ery   Length  
● 190mm

Opera�ng   Temperature  
● -20   to   +40   °C   (-4   to   104   °F).

Weight  
● Empty   weight   (without   ba�eries):   11kg
● Payload   weight:   Max   12kg
● Total   weight:   34kg

Main   FC   –     The   Cube   with   ArduCopter  
● 3   IMU's

1   Fixed   10   Axis   IMU   on   the   main   Main   board.
2   Vibra�on   Isolated   and   heat   controlled   9DOF
IMU's   and   an   isolated   Baro.

● ArduCopter   Open   Source   Firmware

For   more   detailed   specs:  
h�p://www.proficnc.com/content/13-pixh 
awk2   

Secondary   FC   –   The   Cube   with   ArduCopter    

● 3   IMU's
1   Fixed   10   Axis   IMU   on   the   main   Main   
board. 2   Vibra on   Isolated   and   heat   
controlled   9DOF IMU's   and   an   isolated   Baro.

● ArduCopter   Open   Source   Firmware

Motors  
● Co-axial   custom   motor   design
● Two   independent   KDE   7215XF   motors   per   rotor

arm
● Kv:   135   RPM/V
● Maximum   Con�nuous   Current:   85+A   (180   s)
● Maximum   Con�nuous   Power:   4405+W   (180   s)
● Voltage   Range:   50V   (12S)   (44V   nominal)
● Weight:   555   g   (640   g   with   wires/bullets)
● Maximum   Thrust   Output:   142.98   N
● Maximum   Power   Input:   2581   W
● RPM:   4775   rev/min

*  Notes:
a) These   values   are   drawn   from   KDE,   and   are   obtained

under   their   specific   tes�ng   condi�ons.  
For   more   detailed   specs:  
h�ps://www.kdedirect.com/products/kde7215xf-1 
35   

Overall   Specifica�ons:  
● Maximum   Thrust:   1143   N   or   380%   li�   power
● Maximum   Power   Input:   20.648   kW
● Type:   Direct   connec�on
● Motor   Fixa�on:   Rigid
● Diameter   of   the   Fi�ngs:   3mm   (M3)

Propellers  
● Model:   T-Motor   FA27.2×8.9
● Type:   Rigid
● Number   of   blades:   16
● Diameter:   27.5   inches
● Pitch:   8.9   degrees
● Blade   Material:   Carbon   Fibre
● Hub   Material:   Aluminium
● Manufacturer:   T   Motor
● Fi�ngs   :4   type   M3   x   8mm

*  Notes:
a) Propellers   are   a   matched   pair,   and   should   not   be

mixed   and   matched   during   assembly,   refer   to   the
KDE   website   for   more   detailed   informa�on.

b) Consequently,   the   U1   Mul�rotor   will   have   four
pairs   of   CW   rota�ng   propellers   and   4   pairs   of   CC
rota�ng   propellers.

http://www.proficnc.com/content/13-pixhawk2
http://www.proficnc.com/content/13-pixhawk2
https://www.kdedirect.com/products/kde7215xf-135
https://www.kdedirect.com/products/kde7215xf-135
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Recommended   Environmental   Opera�ng   condi�ons   
● Rain: Nil   
● Wind: 40km/h   (max)   
● Snow: Nil   
● Hail: Nil   
● Al�tude: 8000�   

  

3 Transporta�on   
  

The   U1   system   comes   in   one   1630   pelican   case.   
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4 System   Overview  
Every   U1   has   passed   extensive   quality   control   and   flight   tes�ng.   A�er   having   completed   your   SHOTOVER   approved  
training   course,   required   before   opera�ng   your   SHOTOVER   U1   system,   all   that   is   required,   on   your   behalf,   is   to   
familiarise   yourself   with   the   system,   set   the   compass   for   your   loca�on,   and   your   transmi�er.   

U1   System   Diagram  

Flight   Controllers  
● The   Cube   is   the   primary   controller.

o This   is   fully   tuned,   and   fully   func�onal,   with   3   flight   modes.
o Upon   powering   up   the   system,   The   Cube   will   have   control,   regardless   of   the   transmi�er’s   flight   mode

switch   posi�on.
o If   you   find   that   your   switch   is   selected   to   secondary   FC   a�er   powering   up,   switch   it   to   the   Primary

(The   Cube)   and   ensure   the   Pilot   monitor,   or,   alterna�vely   the   WebUI   is   not   showing   the   secondary
flight   controller   in   control.

● The   Pixhawk   is   the   secondary   flight   controller.
o This   system   slight   controller   is   tuned   to   allow   for   a   smoother   and   reliable   transi�on   in   flight.
o There   is   no   GPS   installed.   Its   sole   purpose   is   to   allow   the   pilot   to   safely   land   the   system   in   case   of   an

inflight   failure.
o The   flight   controller   will   default   to   “stabilised   mode",   and   has   no   other   pilot   aids   opera�onal.

● The   pilot,   via   their   transmi�er,   is   the   only   person   who   has   control   of   the   switchover,   the   U1   will   not
automa�cally   switch.

● Once   the   secondary   flight   controller   is   selected,   the   system   must   be   landed   and   repowered   before   you   can
switch   back   to   The   primary   flight   controller   (The   Cube).

Once   the   secondary   flight   controller   is   selected,   it   is   recommended   that   you   land   as   soon   as   possible.   We   do   not  
recommend   con�nuing   to   fly   the   system   on   the   secondary   controller.   Inves�gate   the   cause   of   the   failure   once   
landed.   
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Li�   Motors   and   Configura�on  
The   SHOTOVER   U1   uses   the   OVERDRIVE   co-axial   custom   motor   design.   It   consists   of   two   KDE   7215XF   motors   per  
rotor   arm,   for   a   total   of   eight   KDE   7215XF   motors   in   the   U1.     

  Configura�on   and   Direc�on   of   Rota�on  
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Motor   Mounts   
WARNING    There   are   two   motor   mount   op�ons   currently   in   use.   The   motor   mounts   must   not   exceed   there   
weight   limita�ons.   

  

  
Heavy   Li�   Motor   mount.     

Max   AUW   (all   up   weight)   of   the   U1   -   34kg   

  

  
  

  

  

  

  

  

Ultra-heavy   li�   Motor   Mount.   

Max   AUW   of   the   U1   –   40kg   

  

  

  

  

  

Landing   Gear   
● The   Landing   gear   default   posi�on   on   power   up   is   down,   regardless   of   the   transmi�er   switch   posi�on.   

o When   powering   the   system   on,   the   landing   gear   mechanism   will   automa�cally   travel   to   the   lowered   
posi�on.   

o If   the   transmi�er   switch   is   in   the   raised   posi�on   on   power   up,   you   can   switch   to   the   correct   posi�on   
without   the   landing   gear   moving.   

● The   landing   gear   is   controlled   by   the   U1   Brain   Board.   
o This   controls   the   power   and   driving   of   the   servos.   
o Any   changes   made   to   the   transmi�er   endpoints   or   sub   trim   will   not   correspond   to   changes   in   the   

mechanism   of   the   landing   gear.   
o The   landing   gear   will   automa�cally   lower   when:   

- The   voltage   drops   below   42v   for   1   second   or   more.   
- Return   to   Home   (RTH)   is   triggered.   
- Transmi�er   link   is   lost.   
- The   system   determines   there   is   a   cri�cal   fault.   

● The   Landing   gear   mechanism   is   mechanically   locked   in   both   the   retracted,   and   down   posi�on.   This   means   the   
servo   will   not   overheat   during   the   flight.   

o In   the   down   posi�on,   the   landing   gear   mechanism   is   over-centred,   preven�ng   the   leg   from   collapsing.   
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o In   the   retracted   posi�on,   the   leg   is   held   by   a   small   catch   that   allows   the   servo   to   be   load   free   a�er   2   

seconds   of   being   in   the   fully   retracted   posi�on.   
o To   override   this   lockout   for   storage:   

WARNING :   Once   the   over   centre   reten�on   has   been   overcome,   the   spring   will   try   to   close   the   mechanism.   
Ensure   your   fingers   are   clear   of   any   possible   trapping   points.     

  

  

Power   Supply   Redundancy   
There   are   mul�ple   12v   and   5v   power   supplies   on   the   brain.   These   are   all   linked   to   provide   a   constant   power   source   
to   the   flight   controllers,   and   the   brain   itself.   

If   one   of   these   power   supplies   fails,   the   others   will   con�nue   to   provide   power.   In   the   event   of   a   failure,   a   warning   
will   be   displayed   on   the   overlay,   indica�ng   that   a   power   supply   has   failed,   and   the   WebUI   Air   tab   will   highlight   a   
failure   with   a   red   box   surrounding   the   current   voltage.   The   remaining   supplies   are   s�ll   working,   but   you   should   land   
as   soon   as   possible.     

Mul�Rotor   Transmi�er   &   Receiver   

Receiver   
SHOTOVER   supplies   a   Futaba   R7008   FAAST   Receiver   as   standard.   

Transmi�er   
SHOTOVER   does   not   supply   a   transmi�er   for   the   U1.   

Transmi�er   Requirements:   
● 14   or   more   PWM   Channels   
● FAAST   Compa�ble   
● 2.4GHz   transmission   

Channels   and   Receivers   
The   Futaba   18SZ   and   18MZ   both   have   the   capacity   to   transmit   on   a   range   of   18   channels,   and   receive   on   a   range   of   
8   channels,   depending   on   configura�on.   

A   Futaba   18MZ   &   SZ   configura�on   file   can   be   downloaded   from   Service   &   Support   Portal,   and   imported   into   the   
controller.   
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Ba�ery   Redundancy  
The   U1   has   the   ability   to   disconnect   a   string   of   ba�eries,   to   protect   the   system   from   a   ba�ery   failure.   In   order   to  
have   this   redundancy,   two   sets   of   ba�eries   must   be   connected.     

One   string   is   considered   as   two   6S   ba�eries,   on   opposite   sides   of   the   hub.  

When   two   ba�ery   strings   are   in   use,   the   system   will   automa�cally   switch   off   the   faulty   string   in   the   following  
circumstance:   

1. Nega�ve   current   is   detected.   i.e,   when   a   fully   charged   set   of   ba�eries   are   plugged   in   and   the   second   set   is
discharged,   a   nega�ve   current   is   detected.   A   short   circuit   in   a   ba�ery   string   will   also   cause   a   nega�ve
current   situa�on.

The   individual   ba�ery   cells   will   also   be   monitored,   and   warnings   will   be   displayed   if   a   cell   voltage   exceeds   the   
thresholds   in   place.   i.e.   11   cells   are   at   4.15v   and   1   cell   is   at   3.9v.   The   ba�ery   string   will   not   be   disconnected   if   this  
occurs.     

  Figure   6  
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Ground   Sta�on   (GS)   
The   Ground   Sta�on   is   the   centre   of   all   communica�ons   and   telemetry   for   the   G1   and   U1   video   components.   

  

Figure   7   

Features   
● Supports   wired   opera�on   –   Allowing   the   Free   Runner   to   be   used   on   long   shoots,   without   �me   consuming   

ba�ery   changes   and   charging.   
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ID   DESCRIPTION   QT 
Y   DETAILS   

1   Antenna   Connec�ons   4   For   future   use   
2   Fan   1   AirFlow   Out   
3   GCU   Connec�ons   1   Hardwire   GCU   power   and   comms   connec�ons   
4   Aux   Connec�ons   1   Addi�onal   hardwire   power   and   comms   connec�ons   
5   Gimbal   Connec�ons   1   Hardwire   gimbal   power   and   comms   connec�ons   
6   Serial   Connec�ons   1   RS422   (Configurable   for   RS232)   &   RS485   ports   
7   USB   Port   1   For   connec�ng   USB   recovery   disk   
8   Blank   Ports   2   Not   used   
9   Gimbal   Video   Outs   2   Gimbal   monitor   SDI   and   HDMI   
1 
0   Aux   15VDC   Power   3   4pin   XLR   power   for   accessories   

1 
1   System   Status   LEDs   4   GS,   U1,   GCU   and   G1   status   LEDs   

1 
2   Fan   1   Airflow   In   

1 
3   Power   Status   LEDs   3       

1 
4   Power   Input   1   20-34V   power   input   (A-C-E   posi�ve,   B-D-F   nega�ve)   

1 
5   Power   Switch   1   On/Off   Switch   

1 
6   

Antenna   Connec�ons   2   Ground   to   System   antennas   (G-A)   

1 
7   Antenna   Connec�ons   2   Wi-Fi   Output   antennas   (G-G)   
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● Output   video   via   HD-SDI   &   HDMI   –   Allowing   the   operator   an   accessible   view   of   ongoing   footage,   regardless   of   

the   cameras   loca�on.   
● Access   point   for   wireless   video   transmission   to   handheld   devices   –   Coming   in   later   so�ware   release.   
● Wired   connec�on   point   for   video   recorder.   
● One   RS422   port   intended   for   connec�on   of   a   non-displacement   Joys�ck   or   wheels.   This   port   can   also   be   

configured   for   RS232.   
● One   RS485   port   intended   for   connec�on   of   a   Preston   Gimbal   Control   Unit.     
● USB   port   for   connec�on   of   a   USB   recovery   disk.     
● Mul�-colour   LEDs   will   indicate   the   status   of   Ground   Sta�on,   Mul�   Rotor,   Gimbal   Control   Unit,   and   Gimbal.    
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Power  
• Input   voltage   range   of   20-34   VDC   1.2kW.
• Maximum   current   draw   of   60   Amps.
• 3   pairs   of   12AWG   wires   for   power   input.   Current   must   be   shared   across   all   3   pairs   of   pins.
• If  an  incorrect  polarity  power  supply  is  connected,  the  Ground  Sta�on  will  be  disabled  and  not  draw                

current.
• The   Ba�ery   LEDs   indicate   the   presence   of   a   ba�ery   and   its   polarity   –   green   is   correct,   red   is   reversed.
• Current   capacity   of   69A   with   3   parallel   ba�eries.
• Hot   swap   func�onality   will   be   provided   via   the   U1   Ba�ery   Bank   (not   included)
• Outputs:

o 55   volts   to   the   Free   Runner/G1
o 3   x   15V   XLR   power   outputs
o 15/24   volts   for:

▪ Gimbal   Control   Unit   power

▪ Pilot   Monitor

▪ Auxiliary   devices   like   hand   wheels   etc.

Wireless   Link  
• 4  RF  Antennas,  enabling  the  wireless  ground-to-ground,  and  ground-to-air  linking,  are  cri�cal  to  the  U1              

versa�lity   and   performance.
• Complete   MIMO   HD   downlink   and   antennas.

U1   Airborne   Antennas:  
● Frequency   Range:   2.4-5GHz
● Horizontal   Pa�ern   Type:   Omnidirec�onal
● Ver�cal   Pa�ern   Type:   Full
● Gain:   3dBi

U1   Ground   Antenna  
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Video   System   
  

Pilot   Monitor     

Refer   to   the   G1   user   manual   for   opera�ng   instruc�ons.   
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5   System   Assembly  

Mul�Rotor   

Figure   11  

The   SHOTOVER   U1   system   was   designed   to   be   assembled   from   the   box   within   minutes.   When   you   remove   the   U1  
from   its   transport   case,   it   needs   to   be   assembled   in   a   specific   way.   

To   assemble   the   U1   mul�rotor:  

1. Unclip   and   remove   the   landing   gear   from   the   case.
2. Using   the   li�ing   strap,   li�   the   U1   in   its   foam   from   the   pelican   transport   case.
3. Close   the   Pelican   Case   lid,   and   sit   the   U1   on   top   of   the   case.
4. Pull   apart   the   Velcro   on   li�ing   strap,   and   remove.
5. The   top   two   arms   are   taken   from   the   foam,   and   inserted   into   the   inner   arms   on   the   hub.
CAUTION :   Ensure   not   to   pinch   any   of   the   cables   as   they   are   inserted   in   to   the   carbon   arms   on   the   hub.
6. The   arms   can   then   be   �ghtened   using   the   clamps   provided,   and   the   safety   pins   inserted.
The  top  piece  of  foam  can  be  removed  to  reveal  the  other  2  arms.  These  arms  can  now  be  installed  to  the  hub                      
using   the   same   process.
WARNING :   Ensure   that   all   clamps   are   �ghtened,   all   safety   pins   are   inserted,   and   all   R   pins   installed.
7. The   second   piece   of   foam   can   also   be   removed,   leaving   the   exposed   hub   with   all   four   arms   a�ached.
8. Li�   the   U1   from   its   final   piece   of   foam,   to   gain   access   to   the   underside.
9. Check  the  landing  gear  clamps  are  loose,  then  insert  the  undercarriage  legs  in  to  the  retrac�ng               

mechanisms   on   the   underside   of   the   U1   hub,   then   secure   in   place   with   the   clamps.
CAUTION :   It’s   important   to   ensure   the   legs   are   installed   in   the   correct   orienta�on.  
CAUTION :   Do   not   over   �ghten.   
10. Ensure   the   legs   are   seated   correctly,   and   that   the   clamps   are   �ghtened.
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G1   Moun�ng  
For   aerial   opera�on,   the   gimbal   is   to   be   mounted   on   the   Mul�Rotor.   The   gimbal   should   only   be   mounted   once   the  
payload   has   been   installed   and   balanced   correctly.   

In   order   to   carry   out   the   payload   installa�on   and   balancing,   follow   the   procedure   as   described   in   the   G1   owner’s  
manual   for   stand-alone   opera�on.   

1. Align   the   gimbal   and   U1   together,   ensuring   the   loca�ng   pins   are   in   the   holes   with   the   SHOTOVER   logo   facing
forward   –   this   will   ensure   the   bayonet   system   is   orientated   correctly.

2. Turn   the   locking   ring   (clockwise   when   viewed   from   above)   un�l   it   clicks   into   place.   The   circular   red   pin   will   pop
out,   and   the   locking   ring   will   be   locked   in   posi�on.

3. Close   the   latch   to   snap   it   closed.

CAUTION:    The   latch   should   be   zip   �ed   closed   as   a   safety   precau�on.

CAUTION:    The   latch   should   be   firm   to   close,   and   can   be   adjusted   by   turning   the   M4   screw   –   Over�ghtening   can  
cause   damage   or   failure   of   the   clamp,   insufficient   �ghtening   could   cause   intermi�ent   comms   or   power   issues,   
and/or   gimbal   intability.     
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Ba�eries  
Fit   a   minimum   of   two   fully   charged   6S   ba�eries   (one   string),   onto   opposite   sides   of   the   U1. 

WARNING:    The   system   has   no   redundancy   with   only   one   ba�ery   string   fi�ed.   See   sec�on   4,   Ba�ery   Redundancy.  

The   U1   has   custom   SHOTOVER   ba�ery   connectors,   with   AS150   terminals.   When   connec�ng   ba�eries,   offer   the   plug  
up   to   the   socket,   allow   to   touch,   and   pause   for   1   second   –   This   will   minimise   any   sparking   on   connec�on.   

Warnings  
● ALWAYS   FOLLOW   BATTERY   MAUNFACTURERS

GUIDELINES.
● Always   keep   ba�ery   away   from   flammable

objects.
● Ensure   you   are   charging   equal   to,   or   below

the   ba�ery   manufacturers   recommended
charge   rate.

● Never   disassemble   or   modify   pack   wiring   in
any   way,   or   puncture   walls.

● Never   exceed   maximum   discharge   rate,   or
load.

● May   explode   if   damaged   or   disposed   of   in   fire.
● Avoid   unnecessary   charge   cycling.

Ground   Sta�on  
The   ground   sta�on   is   required   for   communica�on   between   the   mul�-rotor   and   pilot   monitor.   For   powering   the   
ground   sta�on   and   other   connec�ons,   see   G1   Owner’s   Manual.   Antennas   should   be   connected   as   shown   below.  

The   direc�onal   antenna   should   be   used   to   maximise   distance.   Use   cables   006-6108   to   connect   the   direc�onal  
antenna   to   the   ground   sta�on.   Polarity   is   not   important.     

Figure   15  
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6 Ini�al   Configura�on   

Futaba   TX   Setup   
● The   Rx   fi�ed   to   the   U1   is   already   setup   correctly.   It   uses   PWM   on   2   channels   and   SBUS   
● RX   channel   assignments:   

� Ch.   1   –   Aileron/Roll,     

� Ch.   2   –   Elevator/Pitch   

� Ch.   3   –   Thro�le   

� Ch.   4   –   Rudder/Yaw   

� Ch.   5   –   Mode   Select   (3   posi�on   switch)   

� Ch.   6   –   Landing   Gear   (2   posi�on   Switch)   

� Ch.   7   –   Flight   Controller   Switchover   (2   Posi�on   Switch)   

� Ch.   8   –   Parachute   trigger     

� Ch.   9   –   Velocity   Lock   (Slider,   upcoming   release)   

� Ch.   10   –   Return   to   home   (2   posi�on   switch)   
● Channel’s   1   thru   4   require   end   points   to   be   set   at   110%   
● Subtrim   

o Ch.1          0   
o Ch.2          0   
o Ch.3          0   
o Ch.4          0   
o Ch.5   thru   10          0   

● Switch   assignments   can   be   set   by   the   user.   
o The   mode   select   switch   requires   a   3   posi�on   switch.     

▪ One   pulse   width   to   2.0ms,   100%   End   Point.   (Loiter,   Al�tude   hold)  

▪ Centre   posi�on   to   1.5ms,   Subtrim   0.   (Stabilized   Mode,   Al�tude   Hold)   

▪ Final   posi�on   to   1.0ms,   100%   End   Point.   (Stabilized   Mode,   Manual   thro�le)     
o Landing   Gear   is   a   two   posi�on   switch   (+100/-100%)   
o Flight   Controller   Switchover   also   uses   a   two   posi�on   switch.   (+100/-100%)   
o RTH   uses   a   two   posi�on   switch   (+100/-100%)   

● If   you   do   not   have   enough   two   posi�on   switches:   
o Fit   a   2   posi�on   in   place   of   a   3   posi�on,   or   
o Set   up   a   3   posi�on   switch   so   that   two   posi�ons   are   the   same  

● Set   the   Landing   Gear   to   Failsafe   in   the   lowered   posi�on   
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Figure   16   

● Unplug   the   motor   power   wires   at   the   arm   junc�on.   These   can   be   iden�fied   as   a   pair   of   large   gauge   red   
and   dark   grey   wires.   

● Power   on   the   Ground   Sta�on   and   U1.   
● Once   the   link   is   established,   open   Mission   Planner   
● Power   on   the   U1,   and   the   Ground   Sta�on.   
● Connect   to   Mission   Planner   on   TCP,   57600   
● In   the   IP   address   window   enter   the   IP   address   of   ‘U1-Mul�rotor’   as   found   in   the   network   tab   of   the   WebUI   
● Port   is   32000   
● Go   to   Ini�al   Setup,   Mandatory   hardware,   Radio   Calibra�on   
● Select   Calibrate   Radio   and   follow   the   onscreen   instruc�ons  
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● Confirm   the   s�ck   direc�ons   by   comparing   your   system   to   the   images   below   

  
S�cks   Down   and   le�:   (roll   le�,   pitch   back,   yaw   le�,   thro�le   down)   

  

  

  

 S�cks   Up   and   Right   (roll   right,   pitch   fwd,   yaw   right,   thro�le   up)   

  

● Mode   Switch   
Current   flight   mode   (under   Primary   FCU)   should   also   change   to   match   the   mode   the   system   is   currently   in.   

  

 Stabilized   Mode   
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 Al�tude   Hold   

  

Loiter   

  

  

• RTH,   F/C   switchover   switched   off,   Landing   gear   gear   down.   Parachute   safe   (Ch   6   thru   10)   
  

  
  

RTH,   F/C   switchover   switched   on,   Landing   gear   up.   Parachute   fire   (Ch   6   thru   10)   
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Compass   
The   U1   compass   comes   pre-calibrated.   You   do   not   need   to   recalibrate   the   compass   for   your   loca�on,   or   when   your   
loca�on   changes.   The   Declina�on   is   set   automa�cally   so   long   as   you   have   GPS   recep�on.   If   you   do   not   have   GPS  
recep�on   please   change   the   declina�on   as   per   below   

Se�ng   the   Compass   Declina�on:   
  

1. Power   on   the   U1,   and   the   Ground   Sta�on.   
2. Connect   to   Mission   Planner   on   TCP,   57600   
3. In   the   IP   address   window   enter   the   IP   address   of   the   U1-Mul�rotor   as   found   in   the   network   tab   of   the   WebUI   
4. Port   is   32000   
5. Got   to   Mandatory   Hardware,   Compass   
6. Set   the   declina�on   for   your   current   loca�on.     

  

The   Flight   Controller   is   reliant   on   a   correct   compass   heading.   Ensure   the   Declina�on   is   correct   as   part   of   the   
pre-flight   checks.     
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7 Aerial   Opera�on   
  

Warning:   When   opera�ng   in   warm   weather   please   ensure   the   U1   and   G1   are   kept   in   the   shade   un�l   
ready   to   fly   

  

Pre-Flight   Checks   

Prepara�on   for   Flight   
1. Carry   out   the   pre-flight   check.   If   any   aspect   of   the   pre-flight   check   fails,   it   must   be   rec�fied   before   take   off.   

  

SHOTOVER              133   Glenda   Drive,   Queenstown,   New   Zealand   9300            +64   3   746   7531             support@shotover.com              shotover.com   

  

GPS/Compass   ● GPS   antenna   upright   and   �ght.   
● No   addi�onal   items   fi�ed   to   the   top   of   the   U1   (These   will   interfere   with   the   

compass).   

Motor   &   mount   ● Check   torque   on   all   motor   fasteners.   
● Inspect   the   motor   mount,   to   ensure   there   is   no   signs   of   cracking.   
● Check   bearings   for   any   play,   and   are   running   smoothly.   

Propeller   hub   ● Visual   inspec�on   to   ensure   there   is   no   signs   of   damage   or   cracking.   

Propellers   ● Check   torque   on   propeller   fasteners.   Fasteners   should   be   torqued   to   0.68nm   
● Visual   inspec�on,   checking   for   any   signs   of   damage,   pi�ng   (from   impact   with   

debris),   delamina�on,   or   any   carbon-fa�gue.      
WARNING :   This   is   cri�cal   when   flying   in   high-debris   environments,   where   sand/dirt   
will   quickly   deteriorate   the   surface   integrity   of   the   leading   propeller   edges.   

Gimbal   ● Gimbal   is   locked   in   place.   
● Payload   is   fi�ed   and   balanced   correctly.   
● Ensure   that   the   payload   clamps   are   �ght.    
● Inspect   the   drum   clamp   for   any   cracks.   
● Check   torque   on   all   bolts.   

Overall   ● Inspect   all   carbon   fibre   surfaces   for   signs   of   delamina�on,   or   crack   propaga�on.   
● Ensure   landing   gear   legs   are   �ghtly   retained.   
● Ensure   arm   clamps   are   �ght.   

Electrical   ● Ensure that   all ba�eries   are   connected   to   both   the   main   ba�ery   input,   as   well   as   
the   monitoring   port.   

● Check   all   ba�eries   are   fully   charged   (Transmi�er   and   Flight   Packs).   
● Check   all   ba�eries   are   secured   with   ba�ery   straps.   
● Posi�on   lights   are   func�onal.   
● Ensure   transmi�er   is   bound   to   receiver.   

Parachute   (if   fi�ed)   ● Load   straps   are   securely   fi�ed   to   the   arms.    
● Parachute   housing   is   secured   to   the   mounts.   
● Parachute   assembly   is   plugged   into   the   hub   lid.   

Automated   So�ware   
Checks   

● If   no   flags   are   raised   during   the   check   up   un�l   this   point,   once   the   U1   is   powered   
on,   an   automated   pre-flight   check   will   be   run   by   the   U1’s   internal   so�ware,   to   
ensure   the   U1   will   perform   as   expected.   Ensure   the   WebUI   is   not   displaying   any   
errors,   and   the   posi�on   lights   are   not   displaying   the   master   alarm.   

WebUI   ● Ensure   all   power   supplies   are   func�oning.   
● Ensure   both   flight   controllers   are   Ready   to   Arm   
● Check   the   Compass   Declina�on   is   correct   
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2. Power   up   the   ground   sta�on,   accessories,   and   RC   transmi�er.   
3. Connect   fully   charged   ba�eries   to   the   U1,   and   switch   the   system   on.     
4. The   posi�on   LED’s   will   start   flashing   slowly   un�l   the   system   is   ini�alised.   

This   will   take   3-5   seconds   on   average.   If   it   is   the   first   �me   switching   the   U1   on   in   a   new   loca�on,   it   will   take   up   
to   5mins   to   obtain   the   GPS   connec�on.   
● If   the   self-check   and   ini�alisa�on   is   successful,   the   posi�on   lights   will   start   flashing   quickly.   The   ESC’s   will   

also   chime,   indica�ng   that   the   ESC’s   are   receiving   signals   from   the   flight   controller.   
● If   the   system   has   not   armed   a�er   5mins,   or   the   LED’s   flash   rapidly,   please   refer   to   the   WebUI.   

5. You   will   now   have   gimbal   control,   camera   image,   and   POV   image.   
6. The   posi�on   lights   will   change   to   a   fast   flash   once   both   flight   controllers   are   ini�alised.   
7. Ensure   you   have   a   clear   view   of   the   pilot   monitor,   to   observe   any   warnings   or   errors.   
8. If   you   wish   to   view   Mission   Planner   while   in   flight:   

a) Download   and   Install   Mission   Planner   from   the   SHOTOVER   Portal.   
b) Power   on   the   U1   and   ground   sta�on   ensuring   the   power   leads   to   the   motors   in   the   arm   joints   are   

disconnected   
c) Once   the   link   is   up   open   Mission   Planner   
d) Connect   to   Mission   Planner   on   TCP,   57600   
e) In   the   IP   address   window   enter   the   IP   address   of   the   “u1-mul�rotor”   as   found   in   the   network   tab   of   

the   WebUI   
f) Port   is   32000   

9. Move   both   transmi�er   s�cks   down   and   inwards,   hold   �ll   the   posi�on   lights   turn   solid,   then   release   the   s�cks   
and   increase   the   thro�le   to   idle.   The   lights   will   remain   solid.   
● If   both   flight   controllers   are   armed,   the   posi�on   lights   will   turn   solid   and   there   will   be   no   warnings   on   the   

pilot   monitor.   
● If   the   lights   are   solid   with   a   flash   off   every   1   to   2   secs   then   one   of   the   flight   controllers   is   not   armed.   This   

will   generally   be   the   secondary    FC,   and   can   be   rec�fied   by   lowering   the   thro�le,   allowing   the   system   to   
disarm,   and   then   rearming   the   system.     

10. Move   both   s�cks   down   and   out   to   disarm   the   flight   controllers.   

  

Warning:   Do   not   drop   the   thro�le   to   0   during   flight.   The   system   will   not   stabilise   at   0   thro�le   and   if   
held   for   5   seconds   the   system   will   disarm   

  

Transi�oning   To   Flight   

1. Slowly   increase   the   thro�le,   allowing   the   U1   to   take-off.   
2. Bring   it   to   a   hover,   and   ensure   all   s�ck   orienta�ons   are   correct,   and   the   system   is   responding   as   you   would   

expect.   
3. Raise   the   landing   gear,   and   fly.   Monitor   the   WebUI   and/or   the   pilot   monitor   while   flying.   If   any   warning   or   

errors   are   displaye,d   or   something   does   not   seem   correct,   land   as   soon   as   possible.   

Flight   Modes   

Stabilized   Mode   
● This   is   stabilized   on   the   roll,   pitch,   and   yaw   axis,   with   manual   thro�le   control.   
● It   has   a   maximum   bank   limit   of   40deg.     
● Stabilized   mode   overrules   all   other   modes.   If   you   experience   instability,   or   other   problems   in   flight,   switching   

to   Stabilized   Mode   can   make   a   difference.   

Stabilized   with   Al�tude   Hold   
● Stabilized   on   Roll,   Pitch,   and   Yaw,   with   thro�le   mid   s�ck,   maintaining   the   current   height.   
● There   is   a   5%   dead   band   around   the   centre   of   the   thro�le   s�ck.   
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● If   the   thro�le   is   advanced   or   decreased   beyond   this   point,   the   U1   will   climb/descend   as   per   A�tude   Mode.   

Loiter   
● This   is   a   ‘hybrid’   mode.   
● When   the   s�cks   are   centred,   the   U1   will   hold   its   current   posi�on   in   the   sky   using   the   GPS.   
● If   an   input   is   given,   the   U1   will   move   in   the   desired   direc�on.   Release   the   s�cks   to   maintain   the   new   pos�on   

If   the   U1   loses   GPS   lock   when   opera�ng   in   Loiter   mode,   the   system   will   stop   and   a�empt   to   hover   over   a   fixed   
point.   The   WebUI   and   Overlay   will   display   the   ‘GPS   failure’   error.   The   pilot   must   switch   back   to   A�tude   mode   
within   2min   of   the   GPS   posi�on   being   lost,   or   the   system   will   slowly   descend   and   a�empt   to   land   without   GPS.   

  

Landing   
● While   landing   in   all   modes   is   possible   we   always   recommend   landing   in   Stabilized   mode.   If   you   prefer   to   land   

in   a   mode   other   than   Stabilized   always   ensure   the   thro�le   is   at   zero   before   switching   to   Stabilized   and   
disarming   the   motors.   

    

  

SHOTOVER              133   Glenda   Drive,   Queenstown,   New   Zealand   9300            +64   3   746   7531             support@shotover.com              shotover.com   

  



25   

  

Return   To   Land   
Return   to   Land   (RTL)   will   engage   automa�cally   if   the   transmi�er   link   is   lost,   or   can   be   used   to   enable   the   system   to   
autonomously   return   to   the   loca�on   it   was   powered   on,   and   land   unaided.   When   using   this   feature,   ensure   the   
system   is   powered   on   at   its   take   off   point.   As   soon   as   the   system   obtains   a   GPS   lock   it   will   save   the   current   La�tude   
and   Longitude   values   as   its   ‘Home’   point.     
If   RTL   is   ac�vated,   the   U1   will   stop,   and   climb   to   the   al�tude   set   in   Mission   Planner   (default   is   15m).   It   will   then   
rotate   to   face   home,   and   fly   un�l   it   is   above   its   home   point.   The   U1   will   descend   to   5m,   then   hold   and   slowly   
descend   un�l   it   is   on   the   ground.   The   motors   will   keep   spinning   for   approx.   5   seconds,   un�l   they   switch   off.   Always   
lower   the   thro�le   to   0   once   the   system   has   landed.     

  

  

Warning:    The   system   may   �p   over   if   landing   on   uneven   ground,   in   windy   condi�ons,   or   once   it   is   on   
the   ground   if   the   motors   are   allowed   to   con�nue   spinning.     

  

In   order   to   use   RTH   the   operator   must:   

1. Set   the   RTH   switch   on   the   transmi�er   to   On.   
2. The   U1   will   fly   home.   
3. If   you   wish   to   cancel   RTH,   set   the   RTH   switch   off,   or   change   the   Mode   switch.   

Note:    If   RTH   is   cancelled   using   the   mode   switch,   and   the   RTH   switch   remains   on,   when   Al�tude   Hold   or   
Posi�on   Hold   is   ac�vated,   the   system   will   enter   RTH   and   it   will   fly   home.   This   is   due   to   the   RTH   switch   s�ll   
being   switched   to   the   On   posi�on.   

4. Upon   landing,   lower   the   thro�le   s�ck   to   0,   and   set   the   mode   switch   to   Stabilised   Mode.   This   will   kill   the   
motors   immediately   if   they   haven’t   already   shut   down   

  
Warning:    If   the   system   is   on   the   ground,    do   not   switch   to   Stabilised   mode   if   the   thro�le   is   above   0 .   
The   system   may   respond   to   the   thro�le   s�ck   and   take   off   suddenly.   

  

If   you   require   a   RTH   height   other   than   the   default   15m:   

1. Power   on   the   U1,   and   the   Ground   Sta�on.   
2. Connect   to   Mission   Planner   on   TCP,   57600   
3. In   the   IP   address   window   enter   the   IP   address   of   the   U1-Mul�rotor   as   found   in   the   network   tab   of   the   

WebUI   
4. Port   is   32000   
5. Got   to   Config/Tuning,   Advanced   parameter   list.   Search   for   RTL_ALT.   
6. Change   the   figure   in   RTL_ALT   to   the   required   al�tude   in   cm’s   
7. Click   ‘Write   Params’,   the   se�ng   will   be   saved   in   the   Flight   Controller.   
8. Disconnect   from   Mission   Planner.   

  

Flight   Controller   Switchover   
The   flight   controller   switchover   allows   the   pilot   to   switch   to   the   secondary    flight   controller   in   case   of   an   error   with   
the   Primary   flight   controller.   It   is   for   emergency   use   only.   If   the   secondary    flight   controller   is   selected,   the   system   
must   be   landed   as   soon   as   possible.   

Warning:    It   is   not   possible   to   switch   back   to   the   primary   flight   controller     

  

The   secondary    controller   is   stabilised,   with   manual   thro�le.   There   is   no   Al�tude   hold,   Posi�on   hold,   or   any   other   
pilot   aids   available,   including   Return   To   Home.   This   includes   transmi�er   loss   fail-safes.   
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When   switching,   the   following   may   occur:   

● At   a   slow   speed   there   may   be   small   movement   in   pitch,   roll   and   yaw.   
● At   high   speeds   the   system   will   switch,   and   the   pilot   will   be   required   to   control   the   U1   and   bring   it   into   a   

hover.   During   a   high   speed   switch   there   can   be   a   small   offset   occur   in   pitch,   a   small   amount   of   constant   
pitch   input   may   be   required   to   maintain   a   hover.   A   power   cycle   will   be   required   to   reset   the   system   and   
renable   the   primary   flight   controller.   

  

Inflight   Warnings   
If   there   is   a   fault   in   flight,   there   are   three   methods   of   warning   the   pilot   and   gimbal   operator:   

1. Visually,   in   flight   with   the   posi�on   lights   flashing   fast.   
2. Visually,   on   the   Pilots   and   Gimbal   operators   monitors.   
3. Visually   within   the   WebUI.   

  
If   any   Inflight   warnings   are   displayed,   land   the   U1   immediately.   

  
Refer   to   Appendix   C,   Fault   Finding   to   determine   the   fault,   and   how   to   rec�fy   it.   
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Warnings   
Shown  by  an  Overlay  Message,  and  highlighted  in  the           
WebUI.   

  
● Ba�   Voltage   Low   –   also   vibra�on   through   Tx   
● GPS   failure   
● ESC   Over   temp   
● Power   Distribu�on   Board   Over   Temp   
● High   current   use     
● Secondary   FC   Ac�ve   

Cri�cal   Warnings     
Shown  by  an  Overlay  Message,  Flashing  Posi�on  lights          
and   highlighted   in   the   WebUI.   

  
● Ba�   Voltage   Very   Low   –   also   vibra�on   through   Tx   
● 12v   Essen�al   failure   
● ESC   cri�cal   temp   
● Gimbal   Power   failure   
● Non-Essen�al   Power   supply   failure     
● Ba�ery   String   failure   (redundancy   ac�vated)   
● Flight   Controller   error   
● Secondary   FC   not   armed   
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Warning   limits     
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Overlay   message   Warning   limits   Cri�cal   Limits   Normal   range   Descrip�on   
Ba�   Warning   /   
Cri�cal     

42   –   43.5   V   0-42   V   >43.5   V   Main   flight   pack   
voltage   

Arm   Temp   
Warning   /   
Cri�cal   

85-100 °C   >100 °C   <85 °C   Motor/ESC   
assembly   
overheat   

12V   Ess   Warning   /   
Cri�cal   

11- 11.5    V   0-11v   >11.5    V   12V   #1   or   12V   #2   
power   
supply   
failure   

5V   Supp   Warning   
/   Cri�cal   

4.5-4.9v   0-4.5    V   >4.9    V   5V   Power   supply   
failure   

Power1(or2)   Temp   
Warning   /   
Cri�cal   

85-100 °C   >100 °C   <85 °C   Power   
Distribu�o 
n   Board   
temperatur 
e   

Prm   FC   Error         Error   in   the   
primary   
flight   
controller.   
Land   and   
Inves�gate   

Prm   FC   comms   
error/�meout   

      Communica�on   
between   
the   primary   
flight   
controller,   
and   the   U1   
Brain   has   
been   
interrupted   

Sec   FC   Comms   
error/�meout   

      Communica�on   
between   
the   
Secondary   
FC   and   the   
U1   Brain   
has   been   
interrupted   

Ba�ery1   Cutoff         Ba�ery   string   1   
has   been   
disabled  

Ba�ery2   Cutoff         Ba�ery   string   2   
has   been   
disabled  
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User   Configurable   Se�ngs   
The   following   Cube   FC   se�ngs   can   be   safely   adjusted   within   Mission   Planner.    

● Connect   to   Mission   Planner.     
● Go   to   the   Config/tuning   tab,   Advanced   Params.   
● Type   in   the   ID   below   and   set   it   to   the   required   value   
● Select   ‘Write   Params’   

Warning:   Ensure   the   values   you   enter   are   correct   and   verify   the   units   before   wri�ng   the   parameters.   

RTL   
   RTL_ALT :   The   minimum   al�tude   the   copter   will   move   to   before   returning   to   launch.   

● Set   to   zero   to   return   at   the   current   al�tude.   
● The   return   al�tude   can   be   set   from   1   to   8000   cen�meters.   
● The   default   return   al�tude   Default   is   15   meters   (1500)   

  
WP_YAW_BEHAVIOR :   Sets   how   the   autopilot   controls   the   “Yaw”   during   Missions   and   RTL.   

● 0   =   Never   change   Yaw.   
● 1   =   Face   Next   Waypoint   including   facing   home   during   RTL.   
● 2   =   Face   Next   Waypoint   except   for   RTL   (i.e.   during   RTL   vehicle   will   remain   pointed   at   it’s   last   heading)   

ALT   HOLD   
PILOT_VELZ_MAX   :   Climb/Descent   Rate.   

● Outside  of  the  mid-thro�le  deadzone  (i.e.  below  40%  or  above  60%)  the  vehicle  will  descend  or  climb                   
depending  upon  the  deflec�on  of  the  s�ck.  When  the  s�ck  is  completely  down  the  copter  will  descend  at                    
2.5m/s   and   if   at   the   very   top   it   will   climb   by   2.5m/s.     

THR_DZ    :   Thro�le   s�ck   deadband.   
● The  size  of  the  deadband  can  be  adjusted  with  the  THR_DZ  parameter.  This  param  value  should  be                   

between  “0”  and  “400”  with  “0”  meaning  no  deadband.  “100”  would  produce  a  deadband  10%  above  and                   
below   mid   thro�le   (i.e.   deadband   extends   from   40%   to   60%   thro�le   s�ck   posi�on).   

  

LOITER   
WPNAV_LOIT_SPEED   :   max   horizontal   speed   in   cm/s.     

● I.e.   500   =   5m/s.   By   default,   the   maximum   accelera�on   is   1/2   of   the   Loiter   speed   (i.e.   2.5m/s/s).   
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8 Maintenance   

Operator   Responsibili�es     
The   U1   Maintenance   Manager   /   Controller   must   ensure   that   the   maintenance   requirements   as   detailed   in   this   
Maintenance   Program,   are   complied   with,   and   is   responsible   for:   

● The   accomplishment   of   the   maintenance   prescribed   in   the   program.   
● Con�nuity   of   the   program.   
● Compila�on   and   reten�on   of   records,   reports,   and   technical   reference   material.   

General   Maintenance   Standards     
Prac�ces   and   procedures   necessary   to   accomplish   the   requirements   of   this   schedule,   or   work   resul�ng   from   its   
applica�on,   should   be,   as   a   minimum,   to   the   standards   contained   in   the   relevant   instruc�ons   for   con�nued   
airworthiness;   and,   where   applicable,   the   [relevant   country]   Civil   Avia�on   Authority   (CAA)   advisory   circulars.   

Service   Informa�on   
Service   informa�on   (which   includes   service   documents   such   as   service   bulle�ns,   service   informa�on   le�ers,   as   
supplied   by   the   unmanned   aircra�   manufacturer   etc.)   will   be   formally   technically   assessed,   and   the   outcome   
documented   by   the   Maintenance   Controller.     

Where   the   adop�on   of   the   service   informa�on   impacts   on   the   maintenance   of   the   aircra�,   this   program   must   be   
amended.     

Compliance   with   implemented   service   informa�on   must   be   recorded   in   the   appropriate   maintenance   logbook.     

Repairs   or   Modifica�ons   
Repairs   or   modifica�ons   which   have   been   carried   out   to   the   aircra�,   motors,   propeller,   components,   or   radio   a�er   
original   manufacture,   must   be   recorded   in   the   appropriate   maintenance   log   book.   

Scheduled   Inspec�on   Checklists   and   Worksheets   shall   be   amended   to   include   the   addi�onal   ICA   instruc�ons.   

Records   
Maintenance   performed   is   to   be   recorded   in   an   aircra�   logbook.   In   addi�on,   work   packages   compiled   and/or   
worksheets   as   raised   by   the   maintenance   contractor   form   part   of   the   aircra�’s   maintenance   records,   and   are   to   be   
retained   by   the   operator.   

Scheduling   Maintenance  
The   Maintenance   Controller   will   check   the   aircra�   technical   log   and   maintenance   logbooks   to   determine   the   scope   
of   each   scheduled   inspec�on   as   it   arises.   

They   will   also   ensure   a   work   package   for   the   inspec�on   is   raised.   A�en�on   shall   be   paid   to   verifying   the   currency   of   
the   data   in   use:   e.g.   Service/Owner   manual   revision,   as   well   as   any   latest   maintenance   informa�on.   

Inspec�on   Cycle   
The   maintenance   of   the   U1   will   be   heavily   dependent   on   visual   interroga�on,   in   the   forms   of   Pre-Flight,   and   daily   
inspec�ons.   

These   inspec�ons   are   designed   to   rec�fy   any   detectable   flaw   in   the   U1,   before   flight   opera�ons   begin.   In   addi�on   
to   these   regular   visual   inspec�ons,   the   operator   will   monitor   the   hours   of   different   components   of   the   U1   that   
have   specific   life�mes,   such   as   Propellers   and   Motors,   replacing   components   a�er   the   �me,   or   wear   thresholds   are   
met.   

This   monitoring   and   replacing   of   components   will   be   followed   by   a   full   covers-off   inspec�on   a�er   every   10   hours   of   
opera�on,   to   search   for   and   replace   failing   components.   The   combina�on   of   these   staggered   inspec�ons   and   
maintenance   procedures,   should   ensure   the   safe   opera�on   and   performance   of   the   U1   system.     
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Daily   Inspec�on   
This   inspec�on   is   a   primarily   visual   inspec�on,   to   ensure   any   detectable   problem   with   the   U1   is   rec�fied   before   
flight.   This   inspec�on   is   to   be   carried   out   daily,   in   addi�on   to   any   other   Pre-Flight   checks,   or   servicing   requirements.   

Covers-Off   Inspec�on   
The   ‘Covers-Off’   inspec�on   is   to   be   carried   out   every   10   hours   of   opera�on,   approximately   every   30   flights.   This   
inspec�on   represents   the   most   intense   level   of   inspec�on   that   the   U1   will   undergo   in   its   inspec�on   cycle,   involving   
a   detailed   check   of   internal   components,   and   electrical   systems.   

● Check   the   circuit   board   is   secured   firmly,   and   all   fasteners   are   �ght.   
● Check   all   visible   wiring   for   signs   of   overhea�ng/shorts.   
● Check   the   flight   controller   is   secure   .   
● Check   the   RF   link   is   secured   firmly,   and   all   fasteners   are   �ght.   
● Check   all   connectors   are   secure.   

Lifed   Components   

  

SHOTOVER              133   Glenda   Drive,   Queenstown,   New   Zealand   9300            +64   3   746   7531             support@shotover.com              shotover.com   

  

U1   Mul�rotor   ● Remove   the   hub   lid,   and   perform   a   detailed   visual   inspec�on   of   the   internal   mechanics   
and   electronics.   

● Perform   an   extensive   visual   inspec�on   of   all   carbon   fibre   surfaces,   checking   for   signs   of   
delamina�on   or   crack   propaga�on.   

● Inspect   Propellers   for   signs   of   pi�ng,   delamina�on   or   any   carbon   fa�gue.   
● Inspect   Propeller   Hubs   for   any   signs   of   damage   or   fa�gue.   
● Check   Antennas   are   all   a�ached   securely,   and   undamaged.   
● Inspect   motor   mounts   for   any   cracks,   and/or   lose   fasteners.   
● Check   torque   on   all   fasteners.   
● Check   that   the   landing   gear   is   func�oning   correctly.   
● Inspect   the   mechanism,   legs   and   feet   of   the   landing   gear.   
● Inspect   the   isolators   for   any   signs   of   damage.   
● Inspect   the   motor   bearings   etc.   

G1   Gimbal   ● Inspect   bearing   play.   
● Inspect   any   carbon   fibre   surfaces   for   signs   of   delamina�on,   and/or   crack   propaga�on.   
● Check   torque   on   all   fasteners.   

Item   Period   Ac�on   
Ba�eries   At   any   sign   of   degrada�on   i.e.   swelling   in   the   pack,   reduced   flight   �me.   Replace   all     
Propellers   
(KDE)   

25hrs   or   at   any   signs   of   damage,   pi�ng   (from   impact   with   debris),   delamina�on,   
or   any   carbon-fa�gue.   Replace   all     

Propellers   
(T   Motor)   

As   required   or   at   any   signs   of   damage,   pi�ng   (from   impact   with   debris),   
delamina�on,   or   carbon-fa�gue.   Replace   all     

Propeller   Hub   
(KDE)   25hrs   or   at   any   sign   of   fa�gue,   damage   or   corrosion.   Replace   all   

Propeller   Hub   
(T   Motor)   At   any   sign   of   fa�gue,   damage   or   corrosion.   Replace   all   

Propeller   Bolt   15hrs   or   at   any   sign   of   fa�gue,   damage   or   corrosion.   Replace   all   

Motor   
Bearings   

200Hrs,   in   the   event   of   a   crash   or   at   any   sign   of   bearing   rumble   in   the   motor.   
*Note:   A   few   flights   in   a   high   sand/saline   environment   will   significantly   shorten   
the   lifespan   of   the   bearings.   

Replace   

Motor   Sha�s   400   Hrs    or   upon   any   sign   of   fre�ng/abnormal   wear   between   the   bearings   and   
sha�   interfaces,   seen   during   rou�ne   bearing   maintenance.   

Replace   

Landing   Gear   
Servo   Motor   Upon   any   sign   deteriora�on   in   performance   .   Replace   
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Fi�ed   Equipment   Requirements   

9   Web   User   Interface   (WebUI)   
All   Tuning,   upgrades,   and   configura�ons   are   carried   out   via   the   SHOTOVER   Web   User   interface   (WebUI).   

Mul�ple   devices   can   be   used   at   the   same   �me.   Ensure   browsers   are   refreshed   o�en,   as   not   to   see   values   changed   
by   another   browser.     

To   u�lise   this   interface,   proceed   as   follows:   

1. Switch   on   PC   or   mobile   device   being   used.   
2. Ensure   the   arms   are   disconnected   from   the   hub,   or   the   props   are   removed.   
3. Plug   two   6s   ba�eries   into   the   U1   –   ensure   they   are   on   opposing   sides   of   the   hub,   this   is   one   ba�ery   string.   

(See   sec�on   4   >   Ba�ery   Redundancy)   
4. Switch   on   the   G1   system.   Follow   the   instruc�ons   in   the   G1   owner’s   manual.   
5. On   the   PC   or   mobile   device,   disconnect   from   any   wireless   networks.   
6. Search   for   Shotover   G1   (relevant   serial   #)   

e.g.   Shotover   G1   001   
7. Connect   to   this   wireless   network.   

Password   is    shotover   
8. Open   Browser   and   type   IP   address   172.20.1.1   

Please   note,   that   depending   on   your   device   se�ngs,   your   device   might   disconnect   from   this   network   as   it   does   not   
have   an   internet   connec�on.   Therefore,   the   device   might   switch   to   a   known   wireless   connec�on   with   internet.   

Web   UI   Upgrade   
● To   upgrade   the   Web   UI,   select   upgrade   from   the   Web   UI   naviga�on   bar.     
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Parachute   
Pyrotechnic   5   years   from   manufacture   or   a�er   25hours   flight   �me.   Replace   

Parachute   Repack/check   6   monthly   or   25   hours   flight   �me.   Repack   
      
      

Item   Periods   Standard   
Include   mods/fi�ed   
equipment   etc.   

Instruc�ons   of   con�nued   
airworthiness   

ICA   requirements   

Recovery   Parachute   
(op�onal)   

Repack   every   6   months   and   a�er   
use   if   undamaged   

See   Galaxy   Sky   GBS   10/350   data   sheet   
h�p://www.galaxysky.cz/technical-data-s26-en   

Gimbal     
Check   it   is   secure   each   flight,   
comply   with   Gimbal   maintenance   
at   all   �mes.   

See   Pre-Flight   and   Daily   Inspec�ons   

http://www.galaxysky.cz/technical-data-s26-en
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● Click   Browse   and   find   the   required   file.   Latest   firmware   is   available   at:    www.SHOTOVER.com   

  

● Click   the   upload   arrow,   and   wait   for   the   file   to   upload   completely.   
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● Select   the   correct   file   from   the   drop-down   menu   next   to   the   Web   UI   upgrade   bu�on.   
● Press   the   upgrade   bu�on,   and   click   go   ahead   when   the   pop   up   asks   for   permission.     

  

  

  

● While   upgrading,   the   message   below   will   appear.     

  

● When  the  upgrade  is  complete,  the  message  below  will  appear.  Refresh  the  browser  (F5).  Ensure  the                  
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correct   version   is   displayed   in   the   Web   UI   version   box.   

  

Firmware   Upgrade   
  

Firmware   upgrading   is   carried   out   through   the   SHOTOVER   WEB   user   interface   (WebUI).     
  

Warning:    Always   disconnect   the   power   leads   to   the   motors   at   the   arm   joints   when   carrying   out   firmware   
or   Flight   Controller   upgrades.   

  
  

● Turn   the   U1   system   on,   as   per   sec�on   6.   
▪ Connect   PC   to   the   SHOTOVER   WEB   user   interface   as   described   at   the   start   of   sec�on   10.     
● Select   the   upgrade   page   in   naviga�on   bar.     

  

  
  

● Select  Browse  and  search  for  the  correct  version  firmware.  It  will  be  a  .zip  file.  Latest  firmware  is  available  at:                      
www.SHOTOVER.com   
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● Click   upload   arrow,   and   wait   for   the   file   to   upload   completely.     

  
● Select   the   correct   file   from   the   drop-down   menu   next   to   the   Firmware   upgrade   bu�on.   

Press   the   upgrade   bu�on,   and   click   go   ahead   when   the   pop   up   asks   for   permission.   

● While   upgrading,   the   message   below   will   appear.   The   system   will   enter   boot   mode.   
  

● Once  the  upgrade  has  completed  a  system  reboot  is  required.  To  do  this  just  cycle  power  on  the  U1  and                      
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ground   sta�on   if   required.     

  
● If  upgrading  from  a  very  old  firmware  version,  new  boot  loaders  may  be  upgraded  too,  this  will  require  2                     

power   cycles   as   bootloaders   will   upgrade   on   the   first,   and   applica�on   so�ware   on   the   second.     
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The   Cube   Firmware   Upgrade   
  

Warning:    Always   disconnect   the   power   leads   to   the   motors   at   the   arm   joints   when   carrying   out   firmware   
or   Flight   Controller   upgrades.   

  
1. Download   and   Install   Mission   Planner   from   the   SHOTOVER   Portal.   
2. Power   on   the   U1   and   ground   sta�on   ensuring   the   power   leads   to   the   motors   in   the   arm   joints   are   

disconnected   
3. Once   the   link   is   up   open   Mission   Planner   
4. Connect   to   Mission   Planner   on   TCP,   57600   
5. In   the   IP   address   window   enter   the   IP   address   of   the   “u1-mul�rotor”   as   found   in   the   network   tab   of   the   

WebUI   
6. Port   is   32000   
7. Go   to   Config/tuning,   ‘Full   Parameter   List’   
8. Select   ‘Save   to   file’.   Save   the   file   as   U1   Parameters   PreUpgrade.   
9. Select   ‘Disconnect’   once   the   file   is   saved   
10. Select   Ini�al   setup,   Install   firmware   
11. Select   the   X8   Icon   as   shown   (note:   the   number   shown   may   differ   from   what   appears   below)   

  
  

12. The   firmware   will   upgrade,   when   completed   a   box   will   appear   men�oning   ‘musical   tones’,   wait   1   min   from   
when   this   box   appears   then   press   ok.   (   there   will   be   no   musical   tones   heard)   

13. Connect   to   Mission   Planner   on   TCP,   57600   
14. In   the   IP   address   window   enter   the   IP   address   of   the   “U1-Mul�rotor”   as   found   in   the   network   tab   of   the   

WebUI   
15. Port   is   32000   
16. Go   to   Config/tuning,   ‘Full   Parameter   List’   
17. Select   ‘Load   from   file’   and   select   the   previously   saved   parameter   file.   
18. Select   ‘Write   Params’   
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Pixhawk   Firmware   Upgrade   
  

The   Pixhawk   must   only   use   firmware   supplied   by   SHOTOVER.   Any   a�empt   to   run   standard   firmware   will   render   the   
switchover   inoperable.   

  
1. Download   and   Install   Mission   Planner   from   the   SHOTOVER   Portal.   
2. Download   the   Pixhawk   Firmware   file.   
3. Plug   in   a   Micro   USB   cable   to   the   Pixhawk.   The   connector   is   at   the   inside   edge   of   the   Pixhawk   at   about   the  

centre   of   the   brain   board.   
4. Select   the   ComPort   in   the   top   right   corner   and   set   it   to   115200.   
5. Press   ‘Connect’   
6. Go   to   the   Config/tuning   tab.   Select   the   ‘Full   Parameter   List’   
7. Select   ‘Save   to   file’   in   the   top   Right   corner.   
8. Once   the   file   has   been,   saved   press   ‘Disconnect’   in   the   top   right   corner   
9. Go   to   the   ‘Ini�al   Setup’   tab,   Install   Firmware.   
10. Select   ‘Load   Custom   Firmware’   at   the   bo�om   of   the   screen.   
11. Select   the   current   Pixhawk   firmware   file   downloaded   from   the   SHOTOVER   Portal,   the   upgrade   will   

commence.   
12. Mission   Planner   will   men�on   musical   tones.   Watch   the   Large   LED   on   the   Pixhawk   instead.   Once   this   LED   

starts   flashing   blue,   the   upgrade   is   complete.   
13. Connect   to   Mission   Planner.   
14. Go   to   the   Config/tuning   tab.   Select   the   ‘Full   Parameter   List’  
15. Select   ‘Load   from   file’   in   the   top   right   corner.   Select   the   supplied   parameter   file.   
16. The   Pixhawk   upgrade   is   now   complete.   
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Mul�rotor   Air   Tab   
  

The   Air   tab   displays   informa�on   relevant   to   the   Mul�rotor.   All   the   informa�on   displayed   here   is   recorded   in   the   
datalogger   on   board   the   ground   sta�on.     
If   there   are   faults   within   the   system,   they   will   be   highlighted   with   a   red   cross.   
● General   Tab   

  

• Flight   Controller   
o Primary   FC   State   –   Displays   the   status   of   the   primary   flight   controller.   
o Secondary   FC   State   -   Displays   the   status   of   the   secondary   flight   controller.   
o Primary   FC   Control   mode   –   Displays   the   current   mode   of   the   Primary   FC   
o Secondary   FC   Control   Mode   -   Displays   the   current   mode   of   the   Secondary   FC   
o GPS   Status   –   Locked   or   not   Locked.   
o GPS   Satellites   –   Shows   the   number   of   Satellites   currently   available   
o GPS   Satellites   Used   –   Shows   the   number   of   Satellites   currently   used   
o Pitch   –   Current   Pitch   of   the   U1   (degrees).   
o Roll   –   Current   Roll   of   the   U1   (degrees).   
o Yaw   –   Current   Yaw   of   the   U1(degrees).   
o Compass   Heading   –   Current   compass   heading   (degrees).   
o Al�tude   –   Current   Al�tude   in   feet.   
o GPS   Speed   –   Speed   over   ground   in   feet   per   second.   

  
• Flight   Info   

o Ac�ve   FCU   –   The   current   flight   controller   that   has   control   of   the   U1.   This   will   display   Primary   or   
Secondary.   

o Primary   FCU   type   –   Cube   or   Micropilot   
o Accrued   Flight   Time   –   Total   accrued   flight   �me   of   the   system   since   it   was   built.   This   will   increase   

a�er   the   motors   are   disarmed   post   flight   (seconds).   
o Current   Flight   Time   –   The   �mer   starts   when   the   motors   are   armed   and   stops   when   they   are   

disarmed   (seconds).  
  

• System   State   
o CPU   Load   –   Load   on   the   Brain   board   CPU.   
o Free   Memory   –   The   amount   of   memory   available   on   the   Brain   

  
• Alarm   State   

o Alarm   State   –   Summary   of   all   current   cri�cal   hardware   alarms.   
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o Landing   Gear   State   -   User   Control   In   Flight;   Auto   Extend   Secondary   FCU   Selected   or   Bus   Voltage
Fault,   Ba�ery   String   One   Current   Fault,   Ba�ery   String   Two   Current   Fault,   Return   Home   Ac�ve,   RC
lost.

o Ba�ery   State   –   Displays   which   ba�ery   strings   are   connected.   This   will   show   String   One   and   Two
connected   for   2   sets   of   ba�eries,   or   a   single   String   One   (or   Two)   if   only   one   set   is   plugged   in.

o Parachute   State   –   Fi�ed   or   Not   Fi�ed.

• Power   Supply
o Supply   Voltage   –   Current   Voltage   of   the   flight   packs.
o 12v   Essen�al   1   –   Voltage   of   the   first   essen�al   12v   power   supply.   This   should   always   read   11.8v   or

above.
o 12v   Essen�al   2   –   Voltage   of   the   second   essen�al   12v   power   supply.   This   should   always   read   11.8v

or   above.
o 5v   Essen�al   -   Voltage   of   the   5v   power   supply.   This   should   always   read   4.8v   or   above.
o String   1   Current   –   The   current   being   pulled   from   Ba�ery   String   1   (amps).
o String   2   Current   –   The   current   being   pulled   from   Ba�ery   String   2   (amps).

• Temperature
o PCB   Temperature   –   Current   temperature   of   the   Brain   Board   inside   the   U1.
o ESC1   Temperature   –   Temperature   of   the   ESC/motor   assy   in   Arm1   (deg   C).
o ESC2   Temperature   –   Temperature   of   the   ESC/motor   assy   in   Arm2   (deg   C).
o ESC3   Temperature   –   Temperature   of   the   ESC/motor   assy   in   Arm3   (deg   C).
o ESC4   Temperature   –   Temperature   of   the   ESC/motor   assy   in   Arm4   (deg   C).
o Power   Dist   Temperature   1   –   Temperature   of   the   Power   Distribu�on   board   within   ba�ery   String   1

(deg   C).
o Power   Dist   Temperature   2   –   Temperature   of   the   Power   Distribu�on   board   within   ba�ery   String   1

(deg   C).
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● Flight   Controller   Telemetry   tab   

  

● RC   Inputs   
o RC   Input   1   thru   8   –   Shows   the   Rc   inputs   from   the   RC   transmi�er   
o Motor   Output   1   thru   8   –   Shows   the   output   of   the   Flight   controller   to   the   ESC’s   (%).   

  
● Landing   Gear   

  

o Enable   LG   Retract   on   Ground   –   Prevents   the   landing   gear   retrac�ng   while   the   system   is   on   the   
ground.   As   soon   as   the   system   is   in   the   air   the   gear   can   be   retracted.   Enabled   or   Disabled   can   be   
selected.   

o Extend   LG   On   Start-up   –   Allows   the   landing   gear   to   extend   on   start-up   if   retracted.   Enabled   or   
Disabled   can   be   selected.   

o Landing   gear   State   –   Shows   the   current   state   of   the   landing   gear.   
  

  
● Parachute   

  
  

SHOTOVER              133   Glenda   Drive,   Queenstown,   New   Zealand   9300            +64   3   746   7531             support@shotover.com              shotover.com   

  



44   

  
o Parachute   Enabled   –   Enables   the   parachute   if   fi�ed.   
o Parachute   State   –   The   surrent   state   of   the   Parachute   

  
● Ba�ery   

  
• Ba�ery   Setup   

o Ba�ery   Alarm   Enable   –   Allows   the   ba�ery   monitoring   to   be   disabled   if   required   ie;   a   fault   
develops   that   does   not   threaten   flight   safety.   

• Ba�ery   String   One   
o String   Status   –   Shows   whether   the   string   is   connected,   has   errors,   or   has   been   disabled.   
o String   State   –     
o Cell   1   thru   12   –   The   voltage   of   each   independent   cell   in   the   ba�ery   string   (Volts).   

• Ba�ery   String   Two   
o String   Status   –   Shows   whether   the   string   is   connected,   has   errors,   or   has   been   disabled.   
o String   State   –     
o Cell   1   thru   12   –   The   voltage   of   each   independent   cell   in   the   ba�ery   string   (Volts).   
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10 Parachute   (op�onal)   
  

  

Warning:    U�lisa�on   of   a   parachute   as   a   safety   device   does   not   guarantee   a   safe   landing,   and   may   not   
prevent   damage   to   the   aircra�   or   other   property,   and   may   not   prevent   harm   to   others.   Wind,   aircra�   
weight,   aircra�   orienta�on,   and   forward   speed   can   all   adversely   affect   the   successful   deployment   and   
effec�veness   of   the   parachute.   When   correctly   fi�ed   and   successfully   deployed,   the   parachute   will   
limit   the   descent   rate   of   the   aircra�,   and   is   intended   to   reduce   the   chance   of   injury   or   major   damage   to   
the   UAV   system.    SHOTOVER   gives   no   warranty   as   to   the   performance   of   the   parachute.    SHOTOVER   is   
not   liable   for   any   damage   or   injury   resul�ng   directly   or   indirectly   from   the   use   of   the   parachute.   If   
purchased   the   parachute   setup   will   be   completed   by   a   SHOTOVER   support   centre.     

  

Cau�on:   
● The   parachute   is   safe   for   use   in   systems   up   to   35kg   AUW.     
● The   parachute   will   not   deploy   when   triggered   if:   

- The   system   is   climbing.   
- The   shor�ng   fuse   is   fi�ed.   
- The   secondary    flight   controller   is   not   armed.   

  
● If   the   parachute   is   not   fi�ed,   ensure   the   CH8   switch   is   inhibited   in   the   transmi�er,   to   prevent   
accidental   triggering.   If   this   is   not   inhibited,   and   the   switch   is   triggered,   the   secondary   flight   controller   
will   s�ll   a�empt   to   fire   the   chute   and   shut   off   the   motors,   although   the   U1   will   remain   flying   on   the   
primary   controller,   as   it   will   not   switch   to   the   secondary   controller.   

  
● Sequence   of   Events   

In   the   event   of   a   parachute   deployment   the   secondary   flight   controller   is   in   control.   When   the   command   is   
received   from   the   pilot   to   trigger   the   chute,   the    secondary   FC   will   ini�ate   the   firing   of   the   chute,   the   
Mul�rotor   brain   will   receive   a   signal   from   the   Parachute   that   it   has   fired,   the   motors   are   shut   off   and   the   
landing   gear   is   lowered.   

  

● Setup   
The   parachute   will   be   ini�ally   setup   by   a   SHOTOVER   support   centre.   

o Setup   Ch8   to   trigger   the   chute   in   the   RC   transmi�er.   End-points   should   be   set   to   100%   and   
Subtrim   to   0.   

o Enable   the   parachute   in   the   Air   tab   of   the   WebUI.   
  

If   the   parachute   is   not   fi�ed   for   some   flights,   ensure   the   transmi�er   is   changed   so   that   ch8   is   disabled,   
and   the   parachute   is   disabled   in   the   WEBUI.   Failing   to   do   so   can   cause   the   chute   to   be   triggered   if   the   
switch   is   inadvertently   ac�vated.   

  
● Fi�ng   

o Fit   the   parachute   housing   into   the   electronics   housing,   and   �ghten   the   clamp.   
o Secure   the   assembly   onto   the   U1,   using   the   4   x   m3   screws.   The   lights   should   face   the   status   lights   

on   the   hub   lid.   
o Fasten   the   lanyards   from   the   chute   to   each   of   the   4   arms   as   shown.   
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Figure   17   

  
o Fasten   the   remaining   end   of   the   4   lanyards   to   the   2   D   shackles   a�ached   to   the   Chute.   Using   the   

O-rings   on   the   lanyards,   �dy   the   lanyards   to   keep   them   from   ge�ng   tangled.   
  

  

Figure   18   

    

  

SHOTOVER              133   Glenda   Drive,   Queenstown,   New   Zealand   9300            +64   3   746   7531             support@shotover.com              shotover.com   

  



47   

  
o Hold   the   main   parachute   strap   and   lanyards   in   place   against   the   chute   housing   using   the   large   

O-Ring   as   shown.   
  

  

Figure   19   

  
o Ensure   the   shor�ng   fuse   is   installed,   then   fit   the   Pyrotechnic   (if   not   already   fi�ed),   and   follow   

with   the   parachute   and   cap.   Refer   to   the   Galaxy   parachute   manual   in   Appendix   G   for   more   
detailed   informa�on   on   fi�ng   the   pyrotechnic   and   parachute.   

o Plug   the   lead   into   the   Hirose   socket   of   the   U1   Lid.  
o Once   the   preflight   has   been   completed,   and   the   system   has   been   powered   on   and   readied   for   

flight,   remove   the   shor�ng   fuse   to   arm   the   parachute.   The   indicator   light   should   change   to   green   
and   flash   slowly,   a   loud   beep   will   be   also   be   heard.   

  

For   further   informa�on   refer   to   the   Galaxy   Parachute   manual   in   the   appendix.   
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Appendix A. SHOTOVER   CAA   Cer�fica�on   
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Appendix B. Screw   Torques   

These   are   the   recommended   torque   figures   for   fasteners   that   are   used   in   the   SHOTOVER   products.   
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Size   Recommended   Torque   Values   

M2.5   0.6Nm   0.4   �-lb   

M3   1.0   Nm   0.8   �-lb   

M4   Propeller   Screws   0.68Nm   0.5�-lb   

M4   2.5   Nm   1.9   �-lb   

M5   5   Nm   3.7   �-lb   

1/4"   9   Nm   6.6   �-lb   
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Appendix C. Fault   Finding   
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Fault   Cause   
No   LED’s   No   Ba�eries   Fi�ed.   

Ba�ery   polarity   incorrect.   
Posi�on   LED’s   remain   

flashing   and   
ini�alisa�on   beep   is   
not   heard   

● Transmi�er   not   configured   correctly   (Channel   5).   
● No   GPS   Lock   (Status   displayed   on   Web   UI   or   Pilot   Monitor).   
● Flight   Controller   not   ini�alised   correctly.   
● One   of   the   flight   controllers   has   not   ini�alised   correctly.   Check   WebUI,   

Mul�rotor   screen   for   more   info   or   Pilot   Monitor.   

Posi�on   Lights   turn   solid   but   
have   flash   off   a�er   
arming   

Secondary   FC   not   armed,   Ensure   the   correct   sequence   is   being   
followed.   

Posi�on   Lights   flash   rapidly   Cri�cal   Error   detected.   Check   WebUI   Air   tab   for   more   Informa�on.   
Mul�rotor   Status   light   

flashing   green   
No   network   Connec�vity.   

Landing   gear   does   not   lock   
in   the   retracted   
posi�on   

Ensure   the   landing   gear   legs   are   pushed   all   the   way   into   the   sockets.   
Ensure   the   latch   is   clasped   around   the   long   M3   screw   when   retracted.   

The   screw   may   need   to   be   reposi�oned   for   the   latch   to   clasp   it   
correctly.   

Al�tude   Hold   does   not   
func�on   correctly.     

Excessive   vibra�on.   Ensure   the   Prop   bolt   torques   are   correct   and   
there   are   no   loose   fasteners   anywhere.   

Thro�le   s�ck   not   within   the   deadband   at   centre   s�ck.   
Master   Alarm   LED   state   is   

ac�ve   when   the   
system   is   switched   on.    

One   or   more   ba�eries   are   not   charged   (generates   a   nega�ve   current).   
Bad   cell   in   one   or   more   ba�eries.   
Faulty   ba�ery   monitoring   loom   (disable   ba�ery   monitoring   to   

con�nue   flying).   
Parachute   enabled,   but   not   fi�ed.   
Parachute   disabled   and   fi�ed.   

Flight   Controller   Error   –   Yaw   
and   compass   heading   

Incorrect   declina�on.   
Items   fi�ed   to   the   top   of   the   U1   or   in   proximity   to   the   compass   

(including   GoPros).   
Compass/GPS   mast   not   raised   and   locked.   
Compass/GPS   mast   rotated.   
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Pilots   Monitor   overlay   warnings   
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Overlay   
message   

Warning   
limits   

Cri�cal   
Limits   

Normal   
range   

Descrip�on   

Ba�   Warning   /   
Cri�cal     

42   –   
4 
3 
. 
5   
V   

0-42   V   >43.5   
V  

Main   flight   pack   voltage   

Arm   Temp   
Warning   /   
Cri�cal   

85-100 ° 
C   

>100d ° 
C   

<85 °C   Motor/ESC   assembly   overheat   

12 V    Ess   Warning   
/   Cri�cal   

11- 11.5   
V   

0-11v   >11.5    V   12 V    #1   or   12 V   #2   power   supply   failure   

5 V    Supp   Warning   
/   Cri�cal   

4.5-4.9v   0-4.5    V   >4.9    V   5V   Power   supply   failure   

Power1(or2)   
Temp   
Warning   /   
Cri�cal   

85-100 ° 
C   

>100 °C   <85 °C   Power   Distribu�on   Board   temperature   

Prm   FC   Error         Error   in   the   Primary   Flight   Controller.   Land   and   
inves�gate.   

Prm   FC   comms   
error/�m 
eout   

      Communica�on   between   the   primary   FC   and   the   
U1   brain   has   been   interrupted.   

Sec   FC   Comms   
error/�m 
eout   

      Communica�on   between   the   secondary   FC   and   the   
U1   brain   has   been   interrupted.   

Ba�ery1   Cutoff         Ba�ery   string   1   has   been   disabled.   
Ba�ery2   Cutoff         Ba�ery   string   2   has   been   disabled.   
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Appendix D. U1   Status   LED   Indica�ons   
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Appendix F. Parachute.   
   

  



1. INTRODUCTION
A�er   more   than   three   years   of   intensive   development   works   by   the   company   Galaxy   GRS   s.r.o.   Liberec   in  

coopera�on   with   the   Ins�tute   of   aerospace   engineering   of   the   Brno   university   of   technology   and   the  
company   RCE   systems   s.r.o.   supported   by   Indet   Safety   Systems   a.s.   we   introduce   you   to   a   highly   
efficient   ballis�c   rescue   system    Galaxy   GBS   10    for   unmanned   aerial   vehicles   (UAV).   Thank   you   for   
trus�ng   in   us   and   we   hope   that   you   will   never   have   to   use   the   rescue   system.   We   wish   you   a   
comfortable   flight.     

Func�on   of   GBS   10   system  

2. TECHNICAL   PARAMETERS
U1   Series   I
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GBS10/350   15-35
Weight   of   ballistic   rescue   system   GBS   10   g   725  

Recommended   operating   weight   UAV    Kg   15-35

Allowed   never   exceed   speed   TAS   for   use   (VNE)  
Slider*   

Km/ 
h   80  

time   of   canopy   opening   (+0,5s   to   full   filling   chute)   sec.   0,8  
Height   of   rescue    m   8  

Descending    m/s   3,7-6,1  
Impact   energy    J   100-680

Method   ejection   Ballistic  
device  

tested   by   VUT   Brno   
VZLÚ   Praha  

Yes...Yes  

Canopy   

Number   of   lines   and   panels   14  
Nominal   diameter    m   3  



U1   Series   II   Propulsion   system   

  

  
Note:   When   tes�ng   the   undercarriage,   observe   the   probable   surface   of   impact   influencing   the   

absorp�on   of   dynamic   shock   at   the   drone   impact   on   the   ground   (grassy   surface   x   concrete   surface)     
During   demanding   development   the   emphasis   was   placed,   especially,   on    reaching   very   high   

performances    to   which   the   whole   structural   proposal,   design   as   well   as   the   produc�on   of   ballis�c   
rescue   systems   of   series    GBS   10    were   subordinated .    The   system,   namely,   excels   in :     

• Minimum  weight  of  rescue  unit   GBS  10/   in  modifica�ons  30,  50,  150,  350,  350  Speedy ,  each  in  the  basic  version                      
BASIC    and   also   in   the   durable   version    TOUGH    for   professionals.     

• The   lightest    ballis�c   rescue   system   in   the   world    in   the   carrying   capaci�es   5-35kg !     
• Quick  opening   of  rescue  parachute  by  means  of  the  pyro-actuator   up  to  1  second  a�er  the  system  ac�va�on  /the                     

system   similar   to   the   airbag   in   the   car/.     
• Range  of  applica�on  from  3  to  35  kg  when  using  four  sizes  of  ballis�c  equipment  and  five  parachute  canopies.  An                      

ordinary   speed   range   and   guaranteed   opening   is    from   0   to   80     km/hour.     
• Minimum   rescue   height    –   the   safety   height   of   applica�on   already   in   the   range    from   5   to   8   m   above   the   ground.     
• GBS  10/350  Speedy  –  the  equipment  is  determined  for  fast  flying  models  and  drones  up  to  the  speed  of   300                      

km/hour  with  the  �me  of  opening   up  to  2.5  second .  Minimum  rescue  height  of  this  system  is   30  m  above  the                       
ground .     

• Harm  reduc�on   to  your  unmanned  aerial  vehicle,  as  well  as   increased  security  on  the  ground   in  the  opera�onal                    
area   of   UAV.     

• Mul�ple  system  use  –   simple  process  of  pu�ng  the  rescue  unit  into  the  opera�ng  status  immediately  a�er  its                    
field   use   in   a   very   short   �me.     

• Usable   range    for   the   system   ac�va�on   is   iden�cal   with   the   range   of   your   RC   equipment.     
• Ballis�c  equipment  has  undergone  long-term  tes�ng  in  the   Ins�tute  of  Aerospace  Engineering  VUT  Brno  and  it  is                   

cer�fied   by   the   avia�on   tes�ng   laboratory .     
• Parachutes  were  designed  on  the  basis  of   measurement  results  in  the  aerodynamic  tunnel  in  the  Aerospace                  

Research  and  Test  Establishment  (VZLÚ)  Letňany  in  order  to  reach  the  maximum  stability  and  op�miza�on  of                  
coefficient   of   resistance   Cx.     
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GBS10/650       35-65   
Weight   of   ballistic   rescue   system   GBS   10    g    1400   
Recommended   operating   weight   UAV    Kg    35-65   

Allowed   never   exceed   speed   TAS   for   use   (VNE)   
Slider*   

Km/ 
h    90   

time   of   canopy   opening   (+0,5s   to   full   filling   chute)    sec.    1,2   
Height   of   rescue    m    12   

Descending    m/s    3,6-6,0   

Impact   energy    J    230-1170  

Method   ejection       Ballistic   
device   

tested   by    VUT   Brno   
VZLÚ   Praha   

   Yes...Yes   

Canopy   
Number   of   lines   and   panels       14   

Nominal   diameter    m    4,1   



• TOUGH  version  is  cer�fied   according  to  applicable  requirements   RTCA/DO-160G  (Environmental  Condi�ons  and              
Test  Procedures  for  Airborne  Equipment)  guaranteeing  system  func�onality  under  extreme  condi�ons  such  as  the                
temperature   range   -40°C   to   +70°C,   atmospheric   humidity   95%   at   55°C ,   rain   ,   increased   dus�ness,   etc.     

• Developed  unit  is  protected  by  two  patents  and  several  u�lity  models  filed  on  the  ballis�c  rescue  system  itself  and                     
the   parachute.     

• Easy   installa�on    of   ballis�c   equipment   and   electronics   on   any   UAV   system.     
• The  device  can  be  op�onally  supplied  with   Engines  Switch  to  switch  off  the  UAV  engines  with  regard  to  the  status                      

of   the   safety   lock   and   the   parachute.    It   serves   to   switch   between   the   primary   and   backup   flight   control   systems.     
• Safety  interlocking   for  the  transport  of  prepared   UAV  with  an  installed  unit,  as  well  as  individually  transported                   

units  with  the  installed   safety  shor�ng  fuse  and  the  light  and  acous�c  indica�on  for  the  unit  Stand-By  mode                    
before   take-off.    

• Service  and  produc�on  of  the  unit  in   Galaxy  GRS  in  Liberec  –  the  company  with   30  years  tradi�on   with  parachute                      
ballis�c   systems.     

    

3. SAFETY   RULES     
When   handling   the   system   and   also   during   its   use   always   pay   increased   a�en�on   and   

observe   following    SAFETY   RULES.    Their   omission   or   failure   to   comply   with   may   result   
in   the   bodily   injury   or   property   damage.     

• Before   handling   the   ballis�c   rescue   system   always   disconnect   the   power   source.     

• Before   handling   the   ballis�c   rescue   system   always   lock   the   system   by   means   of   shor�ng   fuse.     
• Ballis�c  rescue  system  prepare  for  opera�on  just  prior  to  take-off.  In  case  you  want  to                 

manipulate   with   system,   disconnect   the   power   supply   and   repeat   the   ini�aliza�on   procedure.     

• During   system   charging   always   use   protec�ve   glasses.     
• Check   the   en�re   system   before   the   power   source   is   connected.     
• Shi�  the  lever  on  RC  transmi�er  to  the  lower  posi�on  and  switch  on  RC  transmi�er  and  RC                   

receiver   before   the   power   source   is   connected.     
• Use   only   RC   receivers   working   on   2.4   GHz.     

• Never   lean   over   the   container   with   the   pyro-actuator.     
• Never  point  the  container  with  the  pyro-actuator  either  against  any  living  person  or  against                

yourself.     
• Before   flying   trigger   the   system   by   pulling   out   the   shor�ng   fuse.     

• Pay   increased   a�en�on   during   the   flight.     
• Lock  the  ballis�c  rescue  system  by  means  of  the  shor�ng  fuse  a�er  landing.  Then  disconnect  the                  

power   source.     

• Always   lock   the   ballis�c   rescue   system   by   means   of   the   shor�ng   fuse   during   storing.     

• Always   lock   the   ballis�c   rescue   system   by   means   of   the   shor�ng   fuse   during   transporta�on.     

• The  shor�ng  fuse  is  the  only  and  safety  way  how  to  prevent  an  intended  or  unintended  system                   
ac�va�on   (launching   the   emergency   parachute).     

• Do  not  operate  the  system  in  close  vicinity  of  poten�ally  explosive  area,  for  example,  gas                 
pipelines   or   gas   storage,   etc.     

• For   ac�va�on   of   system   GBS   10/350   always   use   pyro-actuator   350   only!     
In   inappropriate   or   improper   handling   an   unexpected   ac�va�on   of   the   control   module   and   launching   the   

emergency   parachute   may   occur.   Pay   increased   a�en�on   during   using   or   handling   the   system.   Check   
regularly   electronic   modules   (cabling,   connectors   and   their   any   possible   damage).   Check   the   moun�ng   
of   the   system   and   electronic   module   to   the   airframe   before   each   flight.     

Connect   electronic   modules   only   according   to   the   manufacturer’s   instruc�ons.    The   manufacturer   is   not   
liable   for   any   damage   caused   by   improper   handling!     

61     
    



  

  

  

  

  

The   product,   when   properly   installed   and   when   used   in   compliance   with   the   procedure   for   handling   
and   storage,   reduces   significantly   the   likelihood   of   UAV   and   airborne   equipment     

damage   in   case   of   UAV   drive   or   remote   control   failure.   In   any   case   the   user   is   not   en�tled   to   infringe   
legisla�ve   restric�ons   for   the   opera�on   of   unmanned   avia�on   vehicles,   for   example,   in   densely   
populated   areas,   etc.   Even   despite   the   small   planned   impact   energy   the   product   is   not   capable   with   
100%   probability   to   prevent   any   damage   caused   by   the   unmanned   aerial   vehicle   crash.   Observe   the   
na�onal   legisla�on   for   the   opera�on   of   your   UAV.   GBS   10   product   is   based   on   using   the   latest   
technology   and   components   applied   in   aerospace,   space   and   automo�ve   industries.   Like   an   airbag   in   
a   car   reduces   significantly   the   consequences   of   eventual   traffic   accident,   but   is   not   able   to   prevent   
injuries   in   all   cases   and   does   not   en�tle   the   driver   not   to   obey   the   law,   the   GBS   10   system   enhances   
security   payload   in   your   UAV   and   reduces   the   risk   of   damage   during   the   fall.   The   system,   however,   is   
not   able   to   completely   prevent   any   damage   or   injury,   and   the   manufacturer   is   not   liable   for   them.     

Galaxy   Holding   s.r.o.   as   a   seller   is   not   liable   for   any   damages   or   injuries   resul�ng   directly   or   indirectly   
from   the   use   of   this   product,   or   any   other   possible   damages   arising   from   the   fall   or   opera�on   of   the   
unmanned   aerial   vehicle!     

    

4. PACKAGE   CONTENT    

    

5.   SYSTEM   CHARGING   AFTER   UNPACKING     
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1) Each  system  charging  should  be  carried  out  in  the   dry  surroundings !  Unscrew  the  safety                
transporta�on  capsule  and   take  out  the  pyroactuator  -  when  taking  out  the  pyro-actuator  from  the                 
transport  capsule   you  are  obliged  to  use  protec�ve  glasses .  Before  handling  we  recommend  to  ground                 
both  the  safety  capsule  and  the  hands  by  grasping  the  capsule  by  hand  and  pu�ng  the  hand  with  the                     
capsule  on  the  grounded  object  (such  as  a  grounded  table,  space  heater,  metal  body  of  water  taps,                   
possibly  also  on  soil  or  grass)  and  to  keep  in  the  contact  for  the  period  of  minimum   3  seconds .  The                      
complete   informa�on   can   be   found   in    Annex   No.   1     

2) Insert  the  pyro-actuator  into  the  socket  in  the  bo�om  of  the  container  and  then  insert  the                  
piston.    Observe    SAFETY   RULES    (see   Chapter   3)!     

    
3) Remove  the  lower  embedding  cap  of  the  container .  A�ach  the  paper  packing  on  the  container                 

top  and  squeeze  the  parachute  with  lines  through  this  packing  inside  the  container.  Direct  the  main                  
parachute  strap  into  the  groove  in  the  reinforced  upper  edge  of  container  rim  and  leave  its  end  outside                    
the   container   for   the   carbine   connec�on.     

4) Remove   the   paper   packing ,   put   on   the   container   cap   on   the   cylinder   top.     

    
5) Fasten  the  container   as  close  as  possible  to  the  centre  of  your  UAV  by  means  of  Velcro  fastener.                    

Above  the  container  shall  be  no  obstruc�on  that  would  prevent  the  safe  deployment  of  the                 
parachute.  In  case  of  internal  installa�on  of  the  ballis�c  rescue  system   use  the  canopy  (cover)                 
authorized  by  the  manufacturer .  The  canopy  must  pass  the  test  ensuring  the  safety  passage  of                 
launched   parachute.     

6) Connect  the  end  of  the  main  parachute  strap  with  the  suspension  system   (system  of  straps,                 
ropes,   etc.)    by   means   of   carbine .   The   UAV   should   descend   in   the   horizontal   posi�on.     

7) Fasten  the  informa�on  panel  with  the  shor�ng  fuse  so  that  the   shor�ng  fuse  is  in  the                  
conspicuous   and   accessible   place .     
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6.   ELECTRONIC   SYSTEM     

6.1   Electronic   system   proper�es     
• Electronically   controlled   launch   of   the   ballis�c   rescue   system.     
• Two   independent   control   signals   (PWM   from   RC   receiver,   digital   signal   0-5V).     
• Ac�ve   monitoring   of   pyro-actuator   condi�on.     
• Electrical   locking   against   unintended   launch.     
• Error   messages   by   means   of   digital   outputs   (style   open   collector).     
• Error   messages   by   means   of   LED   diodes   and   acous�c   signal.     
• Signal   ready   to   launch.     
• Power   supply   5V   –   7V.     
• Switching   between   the   primary   and   backup   flight   control   systems   (version   with   Engines   Switch).     
• Switching   off   the   engines   with   respect   to   the   status   of   the   safety   lock     
(fuse)   and   the   parachute   launching   system   (version   with   Engine   Switch).     

• Switching   up   to   8   engines   (version   with   Engine   Switch)     
    

6.2   Descrip�on     
The   electronic   system   consists   of   two   parts:   the   control   module   and   informa�on   panel.   For   the   proper   

opera�on   of   the   ballis�c   rescue   system   you   should   always   use   both   modules   supplied   by   the   
manufacturer.   Use   only   accessories   supplied   by   the   manufacturer.    

The   control   module   serves   for   the   ballis�c   rescue   system   ac�va�on.   It   is   possible   to   ac�vate   the   system   
by   means   of   operator’s   RC   transmi�er,   computer,   or   other   electronic   equipment   that   will   be   on   board   
of   the   unmanned   aerial   vehicle.   The   informa�on   panel   signals   the   condi�on   of   the   whole   system   to   the   
user   and   provides   for   the   safety   locking   of   pyro-actuator.     

The   control   module   is   supplied   with   op�onal   integrated   Engines   Switch.   It´s   described   in   a   separate   
chapter.   The   differences   between   versions   with   and   without   Engines   Switch   are   men�oned   at   the   
appropriate   places   in   the   manual.     

6.2.1   Control   Module     
A�er   powering   the   supply   voltage   the   control   module   will   check   the   condi�ons   for   take-off   

(pyro-actuator   connected,   shor�ng   fuse   disconnected,   signal   of   module   ac�va�on   absented).   In   case   
any   of   the   condi�ons   is   not   met,   the   module   signals   an   error   on   the   informa�on   panel.   In   this   case   it   is   
necessary   to   eliminate   the   error.   Possible   problems   are:     

• Disconnected,   or   already   used   pyro-actuator.     
• Ac�ve  signal  for  launching  on  pin  No.  1  of  CON-PWM  connector  (lever  on  the  RC  transmi�er  in  the                    

higher   half   of   its   scale).     
• Ac�ve   signal   for   launching   on   pin   No.   1   of   CON-DIGI   connector   (logical   1   on   the   digital   input).     
• Shor�ng   fuse   connected.     

When   all   errors   are   eliminated   and   the   safety   lock   removed   the   module   will   beep   briefly   and   the   green   
LED   diode   starts   blinking   on   the   informa�on   panel.     

At   this   moment   it   is   possible   to   ac�vate   the   ballis�c   rescue   system   at   any   �me.   Therefore   pay   the   
increased   a�en�on   to   its   handling.   The   ac�va�on   may   occur   under   following   condi�ons.     

• The  lever  (of  the  switch)  on  the  RC  transmi�er  is  shi�ed  to  the  upper  posi�on  for  the  period  of  at  least                       
0.2   second.     

• The   digital   signal   (log.   1)   is   received   for   the   period   of   at   least   0.01   second.     
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A�er   receiving   one   of   ac�va�on   signals   the   pyro-actuator   will   be   fired   and   the   rescue   parachute   
launched.   Subsequently   the   module   will   be   deac�vated   and   logical   value   0   (0V)   set   on   pin   No.   1   of   the   
CON-MOTOR   connector.     

Use   the   voltage   of   5V   for   the   control   module,   preferably   from   the   RC   receiver.   An   average   current   
consump�on   is   up   to   50mA,   peak   power   consump�on   is   up   to   2.1A.     

6.2.2   Informa�on   Panel     
The   informa�on   panel   is   equipped   with   red   and   green   diodes.   They   serve   to   inform   the   user   about   the   

current   status   of   the   module:     

• Green   LED   on    –   module   is   star�ng.     
• Green   LED   blinking    –   module   is   OK   and   ready   for   ac�va�on.     
• Red  LED  blinking  (briefly)  –  module  is  locked  with  the  shor�ng  fuse  and/or  the  pyro-actuator  is  not                   

connected   (CON-PYRO   connector),   and/or   the   pyro-actuator   is   already   used.     
• Red  LED  blinking  (long)  –  module  was  switched  on  with  the  ac�ve  signal  for  detona�on  (firing).                  

Deac�vate   the   signal   for   detona�on.     
• All   LED   diodes   ligh�ng    –   pyro-actuator   is   being   ac�vated   (for   the   period   of   5   seconds).     
• No   LED   is   ligh�ng   or   blinking    –   module   is   off.     

The   module   is   also    equipped   with   an   acous�c   signalling .   Possible   signals   are   as   follows:     

• One   very   short   beep    (0.025   second)   –   supply   voltage   was   connected   to   the   module.     
• One   long   beep    (1   second)   –   module   is   ready   to   be   used.     
• One   very   long   beep    (5   seconds)   –   ballis�c   rescue   system   has   been   ac�vated.     
• Regular  beep   (briefly)   –  module  is  locked  with  the  shor�ng  fuse  and/or  the  pyro-actuator  is  not                  

connected   (CON-PYRO   connector),   and/or   the   pyro-actuator   is   already   used.     
• Regular  beep   (long)   –  module  was  switched  on  with  the  ac�ve  signal  for  detona�on  (firing).  Deac�vate                  

the   signal   for   detona�on.     

6.2.3   Engines   Switch   –   version   EXTENDED     
Engines   Switch   is   used   to   safely   stop   UAV   engines.   It   blocks   the   engine   control   and   the   UAV   taking   off   

un�l   the   parachute   safety   lock   is   removed.    It   switches   off   the   engines   a�er   receiving   the   ac�va�on   
signal   to   launch   the   parachute.   This   prevents   possible   entanglement   or   cu�ng   the   parachute   cords.   
Addi�onally   it   allows   installing   two   flight   control   systems   (primary   and   backup)   on   UAV   and   switching   
between   them   during   the   flight.   When   the   primary   system   fails   operator   can   switch   to   the   backup   
system.   A�er   failure   of   both   of   them   the   engines   are   switched   off   and   the   ballis�c   rescue   system   is   
ac�vated.     

6.3   Connec�on     
Connect   electronic   modules   according   to   one   of   possible   ways.     
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6.3.1   Minimal   Configura�on     
First   connect   the   informa�on   panel   to   the   control   module   by   means   of   six-wire   cable   completed   with   

MPX6   connectors.   Then   connect   the   pyro-actuator   by   means   of   two-wire   cable   completed   with   MPX6   
connector.     

Subsequently   it´s   necessary   to   connect   the   power   supply   and   ac�va�on   signals.     

A) The   version   without   Engines   Switch   -   STANDART:     
You   can   connect   CON-PWM   connector   directly   into   the   receiver   from   radio   by   means   of   three-wire   

modelling   cable   (included   in   the   package).   Pinouts   are   iden�cal   as   on   the   RC   receiver   (PWM,   VCC,   
GND).     

B) Version   with   Engines   Switch   -   EXTENDED:     
In   this   version   it´s   only   possible   to   ac�vate   the   parachute   using   the   RC   radio,   not   via   the   digital   output.   

A�en�on:   The   receiver   must   be   connected   into   the    connector   labeled   CON-RX   not   into   connector   
CON-PWM.     

Engines   connec�on   is   described   in    Sec�on   6.3.3 .     

    

CON-DIGI   connector   has   the   same   pinouts   as   CON-PWM   connector   (DIGI,   VCC,   GND).   For   connec�ng   it   
you   can   use   a   three-wire   modelling   cable.   The   first   pin   marked   as   DIGI   is   used   for   the   ac�va�on.   
Bringing   the   digital   signal   with   the   value   of   logical   1   (5V)   results   in   launching   the   rescue   parachute.     
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6.3.2   Maximal   Configura�on     
Connect   everything   according   to   the   Chapter   Minimal   Configura�on.     

CON-DUPLEX   connector   comprises   two   signals   with   a   feed-back   signalling   an   error   on   the   equipment.   
The   first   output   on   pin   1   signals   a   problem   with   the   pyro-actuator   (i.e.   shor�ng   fuse   connected,   and/or   
the   pyro-actuator   not   connected).   The   second   output   on   pin   2   signals   an   ac�ve   input   signal   on   
CONPWM   connector   and/or   CON-DIGI   connector.   Internal   connec�on   is   illustrated   in   le�   figure.   It   is   an   
open   collector   connec�on   that   is   used   for   the   units   Duplex   of   the   company   JETI.     

    

CON-MOTOR   (MOTOR-READY)   connector   is   used   to   inform   the   external   module   about   the   readiness   for   
the   parachute   launching.     

A�er   turning   on   the   electronic   system,   the   MOTOR   signal   is   set   to   log.   0   (0V).     
When   the   electronic   system   is   ready   for   launch,   the   MOTOR   signal   is   set   to   log.     
1   (5V).   A�er   successful   launching   of   parachute,   the   electronic   system   sets   the   MOTOR   signal   to   log.   0.   In   

case   that   during   the   flight   occurs   a   mechanical   disconnec�on   or   shor�ng   of   pyro-actuator,   the   
electronic   system   will   not   be   ready   to   launch   the   parachute.   This   will   be   reflected   also   on   the   MOTOR   
signal.     

If   the   system   has   an   engine   switch,   this   signal   will   ensure   that:    

• UAV   cannot   take   off   un�l   the   unit   is   ready   for   launch.     
• A�er   a   successful   launching   of   parachute   is   not   possible   to   turn   on   the   motors     
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6.3.3   Engines   Switch   –   version   EXTENDED     

6.3.3.1   Engines   Switch   connec�on     
This   chapter   covers   the   control   module   with   integrated   Engines   Switch.   The   informa�on   in    sec�ons   6.3.1   

and   6.3.2    is   valid   to   this   configura�on   unchanged.     

In   order   for   to   fulfil   the   func�on   of   the   Engines   Switch   the   engines   control   signals   must   pass   through   it.   
The   outputs   from   the   UAV   flight   control   system   to   engines   controllers   must   be   connected   into   the   
inputs   of   Engines   Switch.   If   you   have   one   flight   system,   connect   the   cables   into   the   connector   CON-IN1.   
In   case   you   have   two   flight   systems,   connect   the   primary   one   into   the   connector   CON-   IN1   and   the   
backup   system   into   the   connector   CON-IN2.   When   connec�ng   the   cables   you   need   to   follow   the   same   
order   (1-8)   on   input   as   on   output.     

    

    
Figure   6     

For   connec�ons   the   classic   three-wire   cable   can   be   used.   Minus   poles   (brown   wire)   of   all   inputs   and   
output   connectors   are   connected   together   to   the   ground.   Plus   poles   (red   wire)   of   the   CON-IN1   and   
CON-IN2   connectors’   don´t   pass   through   the   Engine   Switch.   The   plus   poles   of   CON   -OUT   connector   are   
all   powered   by   5V   from   the   module   internal   source.    ATTENTION :   If   the   engines   controllers   have   its   own   
power   on   the   red   wire,   for   example   to   supply   the   receiver,    does   not   connect    the   red   wire   into   the   
connector   CON-OUT.    In   such   case   only   brown   and   yellow   wires   can   be   used   to   connect   the   controllers   
to   Engines   Switch.    The   red   wire   must   be   cut   or   removed   from   the   connector,   insulated   and   fixed   as   to   
prevent   accidental   contact   with   conduc�ve   parts   of   electronics   and   construc�on.     

The   control   unit   of   the   Engines   Switch   connects   on   its   side   ground   (-)   on   the   connectors   IN1,   IN2   and  
OUT.   If   grounds   of   all   systems   of   UAV   are   properly   connected   into   a   common   point   than   it´s   not   
necessary   to   repeat   this   connec�on   and   it´s   only   enough   to   interconnect   the   signal   wires   (yellow).    

Alterna�vely   for   security   reason   one   brown   wire   between   Engines   Switch   and   each   a�ached   flight  
control   system.   See   Fig.   7     

    
Figure   7     
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6.3.3.2   Engines   Switch   adjustment     
For   proper   Engines   Switch   func�oning   in   the   specific   UAV   it´s   necessary   to   verify   and   adjust   the   

following:     

1) The   required   power   source   for   the   control   module     

In   the   factory   se�ng   the   control   module   is   powered   from   the   receiver   (CON-RX   connector)   with   an   
expected   range   of   5V   -   7V.   Make   sure,   your   receiver   is   strong   enough   to   supply   a   durable   power   to   the   
control   module   and   also   the   current   pulse   when   the   parachute   is   ac�vated   (see   Chapter   2   
Specifica�ons).   If   not,   the   unit   can   be   configured   to   be   powered   from   an   external   power   source.     

The   control   module   is   powered   from   the   receiver   if   the   jumper   is   inserted   at   posi�on   J1    (front   panel   of   
the   control   module).   To   switch   to   an   external   source   remove   the   jumper   and   move   it   to   the   posi�on   J4   
(rear   panel).   External   power   connector   is   located   under   the   jumper   J4   (See   Fig.   8   for   pinouts).     

If   you   want   to   connect   the   emergency   buzzer,   the   control   module   can   be   powered   directly   from   the   
receiver   and   jumpers   J1   and   J4   must   be   inserted.     

2) The   basic   period   of   PPM   signal   for   switching   engines   off   (10   ms   or   20   ms)     

During   the   normal   opera�on   the   signal   passes   from   the   UAV   flight   control   system   through   the   Engines   
Switch   without   changes.    A�er   receiving   the   instruc�ons   to   ac�vate   the   ballis�c   rescue   system,   signal   
path   is   interrupted   and   the   PWM   signal   is   sent   to   the   engines   to   ensure   their   shutdown.    The   period   of   
this   signal   can   be   set   to   10   or   20   ms   which   represents   frequency   100   or   50   Hz.     The   jumper   J3   
posi�oned   at   the   front   of   the   control   module   is   dedicated   for   this   purpose.   Inserted   jumper   J3   sets   the   
period   of   10   ms,   removed   jumper   J3   sets   20   ms.     

3) Se�ngs   of   the   OFF-mode   signal   level     

The   trimmer   T1   located   next   to   jumper   J3   on   the   front   panel   allows   se�ng   the   level   of   the   signal   that   is   
being   sent   to    in   off-mode   to   ensure   the   engines   stop   turn.   The   trimer   allows   to   set   pulse   width   
from   0,95   up   to   1.95   ms.     

4) Se�ng   to   work   with   backup   system     

Jumper   J2   located   on   the   front   panel   of   the   control   module   sets   the   working   mode   with   or   without   a   
second   (backup)   flight   control   system.   The   removed   jumper   J2   sets   the   mode   to   work   without   a   backup   
flight   control   system   (two-posi�on   control).   Inserted   jumper   J2   sets   the   mode   to   work   with   a   backup   
system   (three-posi�on   control).    See   Fig.   9     

Three   LEDs   that   indicate   the   engines   working   status   (primary,   backup,   off).    They   are   located   at   the   rear   
panel.     

Figure.8.   Connectors   and   jumpers   placement     

    
Figure   8     
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Figure   9     

6.4   Turn   on   Procedure     
Before   pu�ng   the   module   into   opera�on   check   the   following:     

• Connec�on   of   cables.     
• RC  transmi�er  and  RC  receiver  switched  on  (in  case  RC  receiver  is  used  for  the  ac�va�on  of  ballis�c                    

rescue   system).     
• Ac�va�on  selector  of  the  ballis�c  rescue  system  on  the  RC  transmi�er  in  the  posi�on  „deac�vated“  –                  

i.e.   on   the   minimum   value.     
• Digital   signal   for   the   rescue   system   ac�va�on   in   logical   0.     
• Shor�ng   fuse   inserted.     
A�er   successful   system   checking   connect   the   control   module   to   the   supply   voltage.    Never   switch   on   the   

RC   transmi�er   when   the   RC   receiver   is   already   switched   on,   i.e.   when   the   control   module   is   switched   
on.    Provided   the   module   beeps   shortly   and   the   green   LED   diode   starts   blinking,   you   can   safely   take-off   
with   the   prepared   ballis�c   rescue   system   on   your   unmanned   aerial   vehicle.     

6.5   Verifying   Model   Func�onality    
It   is   possible   to   test   in   which   posi�on   of   the   lever   on   the   RC   transmi�er   the   rescue   parachute   is   

launched.   Is   it   possible   to   test   that   the   module   responds   correctly?     

Yes.   But   it   is   necessary   to   observe   the   following   procedure.     

1) Disconnect   the   pyro-actuator   (CON-PYRO   connector).     
2) Set   the   lever   on   the   RC   transmi�er   to   posi�on   „deac�vated“   (lower   half   of   the   scale)     

3) Connect   to   the   power   supply.     
4) Red   LED   diode   on   the   informa�on   panel   starts   blinking   shortly   (15%   on,   85%   off).     

5) Switch   the   lever   on   the   RC   transmi�er   to   posi�on   „ac�vated“.     
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6) Red   LED   diode   should   change   the   blink   rate(50%   on,   50%   off).     
    

SYSTEM   RECHARGING   AFTER   ITS   ACTIVATION    
A�er   each   use   of   the   rescue   system   it   is   necessary   to   check   all   parts   of   the   assembly,   mainly   the   cylinder,   

piston   and   electronic   modules   including   their   interconnec�on    see   Chapter   9 .   In   case   of   any   damage   
contact   the   manufacturer.   Provided   the   system   is   without   any   damage,   you   can   start   to   recharge   it.   
Make   the   record   in   the   table   -    Annex   No.   3.     

Observe    SAFETY   RULES    (see   Chapter   3)!     

7.1   System   Recharging   Procedure     
1) Remove   the   used   pyro-actuator   from   the   socket   in   the   bo�om   of   container.     
2) Unscrew  the  safety  transporta�on  capsule  and  take  out  the  pyroactuator  –  when  taking  the                

pyro-actuator   out,   observe   the   rules   according   to    Chapter   5   Item   1).      
3) Insert  the  pyro-actuator  into  the  socket  in  the  bo�om  of  container  and  then  insert  the  piston.                  

Observe    SAFETY   RULES    (see   Chapter   3)!     
4) Pack   the   parachute   with   lines   carefully   according   to    Chapter   7.2 .       

5) Insert  the  carefully  folded  lines  inside  the  container.  Direct  the  main  parachute  strap  into  the                 
groove  in  the  reinforced  upper  edge  of  container  rim  and  leave  its  end  outside  the  container  for  the                    
carbine  to  be  connected.  Press  the  folded  parachute  gradually  with  your  hands  –  the  best  with  thumbs                   
–  inside  the  container  in  the  form  of  „harmonica“,  star�ng  from  the  bo�om  part  of  parachute                  
according   to   figure   5.     

6) Put   the   cap   of   container   on   its   top     

7) Fasten   the   container   on   your   UAV   by   means   of   the   Velcro   fastener.     
8) Connect   the   end   of   the   main   parachute   strap   with   suspension   straps   by   means   of   the   carbine.     
9) The   system   is   charged   and   prepared   for   the   next   use.     
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7.2   Parachute   Packaging  
1) Check  whether   there  was  no  damage  on  the  parachute,  lines  or  the  main  parachute  strap              

during  the  rescue  of  your  UAV.  Make  sure  that  the  lines  are  loose  (they  do  not  cross)  and  �ghten  them                   
all  (including  the  central  line  leading  to  the  upper  parachute  opening).  Thus  the  upper  part  of  the                
parachute   falls   inside   the   parachute.   Check   whether   the   parachute   is   not   damp   or   wet.

2) The  parachute  has  7  cells.  Fold  each  cell  in  half  so  that  all  the  lines  come  out  from  the  centre  of                    
the   parachute   and   divide   the   folds   in   the   ra�o   3:4.

3) Fold  the  �ghten  and  aligned  lines  in  the  form  of  „harmonica“  and  lock  them  together  with  a  thin                 
rubber  band  according  to  the  figure.  Do  not  fold  the  rubber  band  –  rather  looser  enlacement!  The                
length   of   folds   should   be   approximately   equal   to   the   container   diameter.

4) 2/3   of   the    le�    folds   fold   toward   the   center   of   the   parachute.
5) 2/3  of  the  right  folds  fold  toward  the  center  of  the  parachute,  but  on  the  opposite  side.  Lines                 

must   s�ll   be   centered   rela�ve   to   the    parachute .

72  



6) The  le�  and  right  part  of  folded  parachute  fold  over  each  other  according  to  Figure  6.  It  is                 
important  to   preserve  the  structure  of  folds!   Now  the  parachute  is  ready  to  be  pressed  into  the                
container.

Con�nue   in   the   procedure   with   Item    5)   in   Chapter   7.1  

8. PROCEDURE   FOR   SYSTEM   FAILURE
Despite   of   all   the   efforts   put   into   the   reliability   of   the   system   in   the   course   of   its   development,   absolutely  

excep�onally   a   situa�on   may   occur   when   the   system   does   not   respond   to   the   transmi�ed   signal   to   
ac�vate   it.   In   such   a   case   proceed   according   to   the   following   steps.   It   is   necessary   to   iden�fy   the   cause   
of   failure.   The   pyro-actuator   itself   is   tested   with   extreme   requirements   as   to   its   reliability   and   therefore  
it   is   necessary   to   exclude   other   more   likely   poten�al   causes   of   system   failure   before   its   disassembly.   If   
the   crash   of   the   unmanned   aerial   vehicle   with   the   ballis�c   rescue   system   on   board   takes   place,   be   very   
careful   upon   the   inspec�on   a�er   UAV   hi�ng   the   ground.    Keep   away   from   the   system   in   the   direc�on   
of   poten�al   parachute   launching,   i.e.   in   the   direc�on   towards   the   container   cap.     

Do   not   switch   off   the   RC   transmi�er   before   coming   to   the   wireless   UAV   equipment.    A�er   coming   check  
the   informa�on   panel   –   whether   it   signals   the   system   running   (blinking   of   green/red   diode,   possibly   
acous�c   signalling).   Make   note   of   this   informa�on.   Only   then   disconnect   the   power   source   from   the  
unmanned   aerial   vehicle   and   subsequently   the   RC   transmi�er.     

1) Check   whether   the   shor�ng   fuse   was   removed   before   the   take-off.   If   not,   the   system   was   OK.
2) In  case  the  control  module  and  informa�on  panel  have  not  been  mechanically  damaged,            

disconnect  it  and  subsequently  check  the  func�on  of  both  modules  according  to  Items  6.4  and  6.5  of                
this  User’s  Manual.  Provided  the  unit  responds  to  the  signal  for  launching  according  to  Item  6.5,  the                
control   unit   is   OK.

3) In  case  any  of  the  modules  has  been  damaged,  send  it  to  the  manufacturer  with  the  descrip�on                
of   the   event.

In   case   no   cause   of   failure   has   been   found   out   during   the   inspec�on   carried   out   according   to   Items   a)  
and   b),   it   is   necessary    to   dismantle   the   pyro-actuator    from   the   system   and   send   it   to   the   manufacturer  
in   the   original   packing.   The   procedure   of   dismantling   is   as   follows:     
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1) Prepare  protec�ve  glasses,  gloves  and  the  tool  for  removing  the  pyroactuator  (combina�on              

pliers   as   the   best).     
2) Disconnect   the   control   module   from   the   rescue   system(CON-PYRO   connector)     
3) Make   access   to   the   container   with   the   rescue   system.    DO   NOT   LEAN   OVER   THE   CONTAINER !     

4) Remove   the   container   cap.     
5) By   gradual   pulling   remove   the   packaged   parachute   from   the   container.     
6) Remove   the   piston   from   the   container.     

7) Using   the   pliers   remove   the   pyro-actuator   carefully   from   the   socket.     
8) Insert   it   to   the   safety   transporta�on   capsule   and   lock   it   by   screwing.     

9) Send   the   pyro-actuator   to   the   manufacturer.     

    

9.   WARRANTY   AND   CONSUMER   TIME     
Warranty   period   is   two   years    from   the   purchase   of   GBS10   system.   The   date   of   purchase   and   date   of   

manufacture   of   the   ballis�c   rescue   system   are   marked   out   in   the   warranty   cer�ficate.     

Service   life    –   The   system   is   possible   to   be   used   repeatedly.   In   the   course   of   tes�ng   the   rescue   unit   was   
loaded   with   a   series   of   seven   launches   without   any   damage.   To   ensure   the   proper   func�on   of   the   
ballis�c   rescue   system,   it   is   necessary   to   carry   out   regular   inspec�ons   of   all   parts   of   the   assembly   not   
only   a�er   launching,   but   also   during   the   use   of   the   unmanned   aerial   vehicle   (influence   of   vibra�ons,   
dynamic   impacts   when   landing,   etc.)     

  

The   manufacturer   recommends   carrying   out   the   inspec�on   of   these   parts:     
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In   case   of   any   damage   or   doubts   do   not   hesitate   to   contact   the   manufacturer.     
Spare   parts    and   accessories   may   be   purchased   directly   from   the   manufacturer.    10     STORING     

Op�mal   storing   temperature   is    14   –24   °C    with   air   humidity   35-73%!   Ballis�c   rescue   system   is   designed   
for   the   limi�ng   values   of   use   from    –20°C   to   +40°C !   Nevertheless,   we   cannot   recommend   permanent   
exposi�on   of   the   system   to   these   temperatures   and   exceeding    the   recommended   humidity   values   
during   storing!     

The   manufacturer   prohibits   to   expose   the   system   to   high   temperatures,   hard   impacts,   mechanical   
damage,   acids,   aggressive   chemicals,   long-term   storing   in   excessive   humidity   and   permanent   
vibra�ons!     

Warning    –   The   system   must   be   handled   as   pyrotechnic   equipment   and   any   person   is   prohibited   to   
move   in   the   direc�on   of   parachute   launching,   or   to   aim   at   his   own   body   with   the   unlocked   system!     

10.     TRANSPORT     
The   safety   transporta�on   capsule   serves   for   the   safety   transport   of   individual   pyro-actuator   pieces   
with   the   maximum   por�on   of   pyrotechnic   charges   up   to   500mg   and   in   compliance   with   the   
documenta�on   ISV   2198,   according   to   which   the   capsules   were   cer�fied   by   the   no�fied   European   
tes�ng   laboratory   (No.   1395,   Konštrukta   Defence   a.s.,   Slovakia).   Thanks   to   this   it   is   possible   to   
transport   the   product   by   means   of   the   classical   mail   as   the   explosion-proof   equipment.   Based   on   
fulfilling   the   prescribed   legisla�ve   UNO   condi�ons   for   declassifica�on   of   the   product   from   the   exclusive   
Class   1   for   the   transport   of   dangerous   goods   there   was   issued   Resolu�on   No.   SK/KTD018/14   the   copy   
of   which   you   may   find   in    ANNEX   NO.   2 .   The   product   cannot   be   transported   via   air   transporta�on   and   it   
is   subject   to   special   provisions   in   the   territory   of   the   USA.   For   further   possibili�es   of   transporta�on   and   
the   transporta�on   in   the   USA   contact   the   manufacturer.     
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1) Electronic   modules   –   inspec�on   of   cables,   
plugging   of   connectors   and   their   possible   damage     
2) Fastening   of   the   system   
and    
electronic   module   to   the   UAV   airframe    3)    Joining   the   
main   parachute   strap   with   the   suspension   system   
(straps,   lines)    4)    Inspec�on   of   the   suspension   system   
in   the   UAV   suspension   points     
5) In  the  direc�on  of  the  rescue  parachute         
launching  shall  be  no  obstruc�on  or,  for  example,  part           
of   installed   on-board   equipment   or   any   cables     
6) Inspec�on  of  container  cap  closure  �ghten        
with   the   Velcro   fastener     

1) Detailed  inspec�on  of  the  internal  and        
external   parts   of   container     
2) Piston   inspec�on    
3) Parachute   inspec�on     
4) Inspec�on  of  parachute  lines  and  the  main         
parachute   strap     
5) Inspec�on  of  suspension  system  –  possible        
damage   from   rotors     
6) A�er  recharging  –  all  steps  from  the         
preven�ve   inspec�on     

    
    



  

1. ANNEXES     
ANNEX   NO.   1   –   Safety   Transporta�on   Capsule   for   the   transport   of   pyroactuator   –   manufacturer   ISS   
a.s.     

    

Use     
Safety   transporta�on   capsule   is   used   for   the   safe   transporta�on   of   individual    ISS´s   pyrotechnic   
products   with   the   maximum   amount   of   pyrotechnical   charges   up   to   500mg   and   in   compliance   with   the   
documenta�on   ISV   2198   submi�ed   to   the   cer�fica�on   process   by   European   No�fied   Tes�ng   
Laboratory   (No.   1395,   Konštrukta   Defence   a.s.,   Slovakia).   Based   on   fulfilling   the   prescribed   UNO   
legisla�ve   requirements   for   the   declassifica�on   of   dangerous   goods   from   Class   1,   there   was   issued   
Resolu�on   No.   SK/KTD018/14.     
The   copy   of   this   document   must   be   a�ached   to   each   delivery   of   products   in   the   safety   transporta�on   
capsules.     
    
    
    
Description   of   Product   and   Safety   Measures:     
    

Safety   transporta�on   capsule   is   composed   of   screw   body   with   an   internal   cavity   for   installa�on   of   
non-detona�ng   pyrotechnic   ar�cle   and   of   threaded   cup.   The   cup   and   body   are   screwed   �ghtly   
together   using   2   spanners   or   other   suitable   tools.   Subsequently   the   capsule   containing   the   squib   is   
packed   and   as   a   standard   mail   delivery   can   be   transported   by   standard   delivery   services   like   Post   as   
non-dangerous   goods.   A�en�on!   This   informa�on   is   not   valid   for   the   U.S.   territory   where   an   addi�onal   
approval   from   DOT   is   required.   Filling   of   capsules   with   squibs   is   done   by   the   manufacturer.     
Upon   removing   the   squib   from   the   safety   capsule   always   wear   protec�ve   glasses   (dioptric   or   sun   
glasses   are   enough).   We   recommend   effectuate   grounding   of   safety   capsule   and   operator´s   hands   by   
touching   grounded   metal   objects   (like   grounded   metal   table,   space   heater,   metal   body   of   water   taps,   
possibly   also   on   soil   or   grass)   and   to   keep   in   the   contact   for   the   period   of   minimum    3   seconds .   A�er   
this   procedure   you   can   disassemble   the   safety   capsule   by   means   of   two   socket   spanners   or   other   
suitable   aids   and   remove   the   pyrotechnic   squib   for   the   next   use.     
    

The   safety   transporta�on   capsule   may   be   used   repeatedly   (as   returnable   packaging)   provided   that   in   
terms   of   using   it   is   not   excessively   worn   out,   or   corroded,   which   prevents   easy   disassembly   or   safety   
removal   of   its   content.   When   the   product   is   removed   from   the   safety   capsule,   it   is   again   categorized   as   
a   pyrotechnic   ar�cle   for   other   uses   of   category   P1   (with   low   hazard)   in   compliance   with   the   valid   
regula�ons   of   the   European   Union.   Its   acquisi�on,   handling   or   use   could   be   treated   under   the   specific   
legisla�on   in   the   country   of   use.   Fulfilling   of   these   requirements   is   always   a   responsibility   of   the   
distributor   and   user   of   our   products.    
    
Important   additional   information:     
A�en�on!   The   use   of   safety   capsule   does   not   exempt   from   the   obliga�on   to   observe   the   legisla�on   for   
the   pyrotechnic   ar�cles   in   the   user’s   country.   The   safety   capsule   is   only   the   approved   means   for   the   
safety   transporta�on   of   pyrotechnic   ar�cles!   Indet   Safety   Systems   a.s.   prohibits   all   and   any   
adjustments   of   safety   capsules.   Any   other   use   than   prescribed   and   approved   of   is   strictly   prohibited.   In   
case   of   any   breach   of   these   regula�ons   and   instruc�ons   men�oned   above   the   company   Indet   Safety   
Systems   a.s.   assumes   no   responsibility   for   the   caused   damage.   If   needed,   please,   contact   us   at   phone   
No.   +420   571   425   001   or   by   e-mail    info@iss-cz.com .          

76     
    



ANNEX   NO.   2   
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ANNEX   NO.   3   –   RECORD   OF   SYSTEM   USE     

The   manufacturer   recommends   recording   every   use   of   the   system   including   the   en�re   system   
inspec�on   carried   out,   especially,   in   case   that   the   unmanned   aerial   vehicle   is   operated   alterna�vely   by   
more   persons.    ……………………………..     
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NUMBER   
OF   USES     

DATE   INSPECTION   CARRIED   OUT   SIGNATURE     

1.           
2.           
3.           
4.           
5.           
6.           
7.           
8.           
9.           
10.           
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Appendix G. U1   Motor   Assembly   Replacement   
  

Important:    The   motor   assemblies   from   arm   1   and   3   (odd   numbered   arms)   are   
interchangeable,   likewise   2   and   4   (even   numbered   arms)   are   interchangeable.   Do   not   fit   an   
odd   numbered   motor   assembly   to   an   even   numbered   arm   without   following   procedure   2.   
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Motor   Replacement   
1. Remove   the   arm   from   the   hub,   disconnect   the   power   and   signal   wires.   If   arm   2   or   4   is   being   removed,   

cut   the   heat   shrink   surrounding   the   antenna   cable   connector   and   disconnect   it   also.   
2. Remove   the   3   screws   shown   below,   remove   the   plas�c   sleeves   that   hold   the   long   m3   screw   and   nut.   

  

  
  

3. Pull   the   motor   assembly   from   the   carbon   arm.   In   some   cases,   it   can   be   a   �ght   fit.   The   antenna   may   
need   to   be   removed,   as   it   can   obstruct   the   wires.   

4. Ensure   the   new   motor   assembly   is   the   correct   number   for   the   arm.   
5. Fit   the   motor   assembly,   loosely   fit   all   screws.   The   plas�c   spacers   will   only   fit   in   one   orienta�on,   ensure   

the   spacers   sit   nicely   on   the   arm   before   �ghtening   all   screws.   
6. Refit   the   arm   ensuring   the   ESC   wires   are   plugged   in   correctly.   The   white   wire   is   indicated   by   the   white   

paint   on   the   female   connector.   The   ESC   with   the   blue   heat   shrink   will   mate   with   the   connector   that   
has   the   blue   dot,   likewise   with   the   red   connector.  

  
  

Always   check   the   motors   are   spinning   in   the   correct   direc�on   before   a�emp�ng   to   take   off.     

  

Swapping   an   odd   numbered   motor   to   an   even   numbered   arm   
  

1. Install   and   open   the   KDE   so�ware.   
2. Connect   the   KDE   ESC   programming   tool   (provided   with   your   U1)   to   the   short   Orange   ESC   wire.   If   the   

KDE   so�ware   shows   two   green   lights   in   the   ‘Connec�on   Status’   window   proceed   to   step   4.   
3. Power   the   ESC   with   any   voltage   from   12v   to   48v   (remove   the   props).   
4. In   the   KDE   so�ware   go   to   ‘File’,   ‘Load   Advanced   Se�ngs’   and   select   the   config   file   that   matches   the   

arm   the   motors   will   be   fi�ed   to.   ‘KDEesc_Arm1_3’   is   for   Arm   1   and   3.   
5. Select   ‘Open’.   
6. The   config   file   will   load   into   the   so�ware.   Select   ‘Send   Se�ngs’   to   upload   the   file   to   the   ESC.   
7. Repeat   this   process   for   the   second   ESC.   
8. Follow   steps   4   thru   6   in   the   motor   replacement   sec�on   to   refit   the   motor   assembly.   
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Appendix H. SHOTOVER   Do’s   and   Don’ts   

IMPORTANT   things   to   avoid   and/or   to   look   out   for   while   working   with   your   SHOTOVER   U1.   Damage   
sustained   through   improper   use   will   void   the   warranty.   

● ALWAYS   follow   sta�c   control   procedures   when   in   proximity   of   an   exposed   circuit   board.   
● ALWAYS   route   all   system   cabling   in   such   a   way   as   to   ensure   they   cannot   be   damaged.   
● ALWAYS   have   the   camera   system   serviced   by   qualified   personnel   only.  
● ALWAYS   make   sure   all   components   are   free   of   dust   or   foreign   objects   before   powering   on.   
● ALWAYS   install   locking   pins   for   any   kind   of   transporta�on.   
● ALWAYS   torque   all   screws/bolts   to   the   values   specified   in   instruc�ons   or   specified   in   Appendix   A.   
● ALWAYS   ensure   all   screws/bolts   are   the   correct   length.   
● DO   NOT   ignore   safety   warnings   and   cau�ons   on   both   the   equipment   and   in   this   manual.   
● DO   NOT   disable   any   safety   features   of   the   system.   
● DO   NOT   power   on   without   a   balanced   payload   fi�ed.   
● DO   NOT   power   on   without   proper   grounding   of   the   system.   
● DO   NOT   power   on   with   locking   pins   fi�ed.   
● DO   NOT   power   on   if   there   is   not   adequate   clearance   for   the   full   range   of   mo�on   of   the   Gimbal.   
● DO   NOT   ship/transport   a   Gimbal   with   the   payload   fi�ed.   
● DO   NOT   use   accessories   or   a�achments   unless   recommended   by   SHOTOVER   Camera   Systems.     
● DO   NOT   cover   fan   openings   in   the   Ground   Sta�on.   
● DO   NOT   use   replacement   parts   which   are   not   factory   specified.   
● DO   NOT   exceed   the   maximum   speeds   as   specified   by   manufacturer   for   the   mount   you   will   be   using.   
● DO   NOT   clean   the   carbon   fibre   with   harsh   solvents.   
● DO   NOT   leave   any   screws   loose   or   not   torqued   properly   
● DO   NOT   work   on   a   Gimbal   which   has   not   been   mounted   securely.   
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Appendix   I.    U1   Series   II   Propulsion   System   Specifica�ons  
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Dimensions  
● Height:   863mm
● Width:   1103mm   (without   props), 

1122mm   (with   props)
● Wingspan:   1590mm   (without   props) 

2349.5mm   (with   props)

Flight   Time  
●  Up   to   9-22min   *dependent   on   setup

Power  
● 500   Amps   Max   Draw   (at   44V)

Opera�ng   Temperature  
● -20   to   +40   °C   (-4   to   104   °F).

Weight  
● Empty   weight   (without   ba�eries):   

19.4kg
● Payload   weight:   Max   30g
● Total   weight:   60kg

Motors  
● Co-axial   configura�on
● Two   independent   T-Motor   U12   II   KV120   motors   per

rotor   arm.
● Kv:   120   RPM/V
● Maximum   Con�nuous   Current:   95+A
● Maximum   Con�nuous   Power:   4560+W
● Voltage   Range:   50V   (12S)   (44V   nominal)
● Weight:   778   g    with   wires/bullets
● Maximum   Thrust   Output:   20,400g
● Maximum   Power   Input:   4742W
● RPM:   4742   rev/min

*  Notes:
b) These   values   are   drawn   from   T-Motors,   and   are

obtained   under   their   specific   tes�ng   condi�ons.
For   more   detailed   specs:
h�ps://store-en.tmotor.com/goods.php?id=736

c) Each   motor   can   be   controlled   independently
allowing   for   control   of   each   prop   independently

Overall   Specifica�ons:  
● Maximum   Thrust:   359   lbs.   or   280%   li�   power.
● Type:   Direct   connec�on
● Motor   Fixa�on:   Rigid
● Diameter   of   the   Fi�ngs:   5mm   (M5)

Propellers  
● Model:   T-Motor   G30X10.5
● Type:   Rigid
● Number   of   blades:   8
● Diameter:   30   inches
● Pitch:   10.5   degrees
● Blade   Material:   Carbon   Fibre
● Hub   Material:    Carbon   Fibre
● Manufacturer:   T-Motor
● Fi�ng   :   4   type   M4   x   16mm

*  Notes:
c) Consequently,   the   U1   Mul�rotor   will   have   four

pairs   of   CW   rota�ng   propellers   and   4   pairs   of   CC
rota�ng   propellers.

d) As   long   as   the   rela�ve   dimensions   are   similar   and
the   alterna�ve   propellers   fit   onto   the   motor
perfectly   it   is   ok   to   use   different   propellers.

https://store-en.tmotor.com/goods.php?id=736
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Recommended   Environmental   Opera�ng  
condi�ons   

● Rain: Nil  
● Wind: 65   km/h   (max)  
● Snow: Nil  
● Hail: Nil  
● Al�tude: 8000�
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Appendix   J.      Comparison   of   U1   Series   I   vs.   Series   II   Arm   Assembly  
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Support  
For   technical   documents,   spares   and   assistance   please   visit    www.shotover.com/service    and   use   your   login  
provided   when   you   purchased   your   system.     

Alterna�vely,   you   can   contact   SHOTOVER   Customer   Service   on:  

Phone.   +64   3   746   7531   (24-hour   Hotline)  
Fax.   +64   3   451   1487   
Email.    support@shotover.com   

SHOTOVER   HQ   
133   Glenda   Drive,  
Queenstown   9300,  
New   Zealand   

SHOTOVER   Service   Centres  
● Los   Angeles
● Frankfurt

11 DISCLAIMER  

SHOTOVER   Camera   Systems   makes   no   representa�ons   or   warran�es   with   respect   to   the   contents   hereof   and  
specifically   disclaims   any   implied   warran�es   of   merchantability   of   fitness   for   any   par�cular   purpose.   

The   informa�on   provided   in   this   Manual   is   subject   to   change   without   no�ce.   SHOTOVER   Camera   Systems  
reserves   the   right   to   revise   this   publica�on   and   to   make   changes   from   �me   to   �me   in   the   content   hereof   
without   obliga�on   to   no�fy   any   person   of   such   revision   or   changes.   

Every   precau�on   has   been   taken   in   the   prepara�on   of   this   Manual.   Nevertheless,   SHOTOVER   Camera   
Systems   assumes   no   responsibility   for   errors   or   omissions   or   any   damages   resul�ng   from   the   use   of   the  
informa�on   contained   herein.   

If   in   doubt,   you   can   ALWAYS   contact   SHOTOVER   Service   and   Support.  
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Product   Warranty  
SHOTOVER   warrants   the   SHOTOVER   U1   (the   “Warranty   Products”),   against   defects   in   materials   and   
workmanship   for   a   one   (1)   year   period   from   the   date   of   shipping   (“Warranty   Period”).   SHOTOVER’s   sole   
obliga�on   under   this   Limited   Warranty   is   to   repair   or   replace,   at   SHOTOVER’s   sole   opinion,   any   Warranty   
Products   that   are   returned   to   SHOTOVER   during   the   Warranty   Period   and   that   SHOTOVER   determines   are   
defec�ve.   This   limited   Warranty   is   VOID   if   SHOTOVER   finds   any   signs   of   crash,   damage,   abuse,   overloading,   
incorrect   component   matching,   incorrect   wiring,   reverse   polarity   or   negligence   by   the   user.   This   Limited   
Warranty   DOES   NOT   cover   independent   performance   tes�ng,   research   and   product   development.   An   official   
Return   Material   Authoriza�on   (RMA)   number   will   be   issued   for   your   request   via   e-mail,   and   must   be   placed   on  
the   return   shipment   label   (or   clearly   marked   on   the   box)   for   proper   processing.   Please   refer   to   all   enclosed   
manuals   and   product   pages   on   the   SHOTOVER   website   (www.shotover.com)   for   proper   use,   requirements   and   
maintenance   schedules.   If   proper   maintenance   is   not   performed   as   required,   items   may   not   be   covered   under   
the   terms   of   this   Limited   Warranty.   

This   Limited   Warranty   is   VOID   for   all   purchases   from   non-authorised   resellers   or   third-party   sales   (second-hand  
owners).   Refunds   are   not   granted   under   this   Limited   Warranty.   

This   policy   does   not   cover   the   following: 

● Crash   or   fire   damage   caused   by   non-manufacturing   factors,   including   but   not   limited   to,   pilot   errors.
● Damage   caused   by   unauthorized   modifica�on,   disassembly,   or   maintenance   not   in   accordance   with

official   instruc�ons   or   manuals.
● Damage   caused   by   improper   installa�on   and   incorrect   use   or   opera�on   not   in   accordance   with   the

official   instruc�ons   or   manuals.
● Damage   caused   by   a   non-authorized   service   provider.
● Damage   caused   by   unauthorized   circuit   modifica�on   and   mismatch   or   misuse   of   ba�eries   or   charger.
● Damage   caused   by   flights   which   did   not   follow   the   owners   manual   recommenda�ons.
● Damage   caused   by   opera�on   in   bad   weather   (i.e.   strong   wind,   rain,   sand/dust   storms,   etc.)
● Damage   caused   by   opera�ng   the   product   in   an   environment   with   electromagne�c   interference   (i.e.   a

mining   areas,   close   to   radio   transmission   towers,   high-voltage   wires,   substa�ons,   etc.).
● Damage   caused   by   opera�ng   the   product   in   an   environment   containing   interference   from   other

wireless   devices   (i.e.   transmi�er,   video-link,   Wi-Fi   signals,   etc.).
● Damage   caused   by   opera�ng   the   product   at   a   weight   greater   than   the   safe   take-off   weight   as   specified

by   the   owners   manual.
● Damage   caused   by   a   flight   in   which   damaged   components   or   components   suffering   from   natural   wear

and   tear   were   used.
● Damage   caused   by   reliability   or   compa�bility   issues   when   using   unauthen�cated   third-party   parts.
● Damage   caused   by   opera�ng   the   product   with   a   low-charged   or   defec�ve   ba�ery.
● Damage   caused   during   uninterrupted   or   error-free   opera�on   of   a   product.

Loss   of,   or   damage   to,   your   data   by   a   product.
● Damage   caused   by   any   so�ware   incompa�bility   issues.
● Failure   of,   or   damage   caused   by,   any   third-party   products,   including   those   that   SHOTOVER   may

provide   or   integrate   into   the   SHOTOVER   product   at   your   request.
● Products   or   parts   with   an   altered   iden�fica�on   label   or   from   which   the   iden�fica�on   label   has   been

removed.
● Failure   of,   or   damage   caused   by,   any   third-party   components   used   in   the   manufacture   of   SHOTOVER

products,   (including   but   not   limited   to;   motors,   flight   controllers,   propeller   blades,   sensors   and   radio
equipment).
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Notes   
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